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ATTACHMENT A

GLOSS~&RY OF TERMS

ACRE-FOOT. The quantity of water (43,560 cubic feet or 316,700
gallons) that would cover 1 acre to a depth of 1 foot.

AOUIFE~. A porous soil or geological formation lying between im-
permeable strata in which water may move for long distances;

to springs and wells.yields groundwater

AREA OF ORIG~N. A commonly used term generally defined as the
area in which a water supply originates. The term is based on
three statutes in the California State Water Code~ the County of
Origin and the Watershed Protection Statutes, and the Delta
Protection Act.

CANDIDATE SPECIES (ALSO CANDIDATE THREATENED OR ENDANGERED
SPECIES). Taxa (species or subspecies) of plants and animals
currently being considered for listing by the U.S. Fish and
Wildlife Service.

CENTRAL VALLEY PROJECT YIELD. The volume of water available over
a period of time from CVP facilities.

CFS. A measure of a moving volume of water; i.e., cubic feet per
second. Synonymous with ft 3/s and sometimes shortened to
"second-feet."

CLASS II. Contracts for water serviced after delivery of water
to firm yield contractors on an "if and when available basis."

CONJUNCTIVE USE.    A term used to describe operation of a
groundwater basin in coordination with a surface water system..

CONSUMPTIVE USE. Total amount of water taken up by vegetation
for transpiration or building of plant tissue, plus the un-
avoidable evaporation of soil moisture, snow, and intercepted
precipitation associated with vegetal growth.

CONVEYANCE CAPACITY. The volume of water that can be transported
by a canal, aqueduct, or ditch. Conveyance capacity is generally
measured in cubic feet per second.

CULTURALRESOURCE. Any building site, district, structure, ob-
ject, data or other materials significant in history, architec-
ture, archaeology, or culture.

DECISION-1485 (D-1485). The SWRCB decision specifying water
quality standards for the Sac;amento-San Joaquin Delta and Suisun
Marsh.                        "~,~ .....
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DEFICIENCIES.. Reductions in deliveries of contracted firm water,
made necessary by critical dry hydrologic conditions. The amount
of these reductions is expressed as the percent of full annual
supply delivered.

DEMAND. See Water. Demand.

DEPENDABLE WATER. Dependable water is a generic term used to
describe the total amount of water that is available for short-
and long-term contracting CVP-wide. This water includes the to-
tal firm yield of the CVP and short- and long-term supplies of
intermittent water.

ENDANGERED SPECIES. Generally taken to mean any species or sub-
species whose survival is threatened with extinction.

FIRM YIELD. This is defined as that water supply available in
all years from the operation of CVP facilities except in ~dry and
critically dry years when shortages are taken. The amount of
yield is premised on: 1) ultimate conditions (traditionally
equated to year 2020 level of development), and 2) operations
studies of the 1928-1934 critically dry periodto      establish
deficiency criteria. The operations studies use historical ~
hydrology modified to show the level of depletions, accretions,
and demands appropriate for 2020 development and reflect coor-
dinated operations with the State of California as set forth in
the COA. Based on assumptions used in the COA EIS/EIR, the firm
yield of the northern CVP was estimated at 8.3 MAF, with 7.2 MAF
committed under existing contracts.

GROUNDWATER OVERDRAFT. An unnatural increase in the depth of the
groundwater table resulting from pumping groundwater for use at a
rate greater than the rate of recharge.

INTERIM WATER. Interim water is defined as the difference be-
tween firm yield and the level of firm yield demand in any year.
Prior to 2020, demands for firm yield supplies are assumed to be
below their contractual maximum; thus, interim water can be con-
tracted until the firm yield demand has built up to the contrac-
tual maximum.

INTERMITTENT WATER. The Bureau is proposing to use this term to
denote a supply of water above firm yield which, when added to
the supply, would constitute the total amount of water that could
be contracted. This supply would be used in combination with
groundwater through a conjunctive use program to expand the total
supply of water which could be contracted by the Bureau.     The
water could be contracted on an annual, short-term (longer than 1
year but less than 20 years), or long-term (up to 40 years)i~&
basis. The amount of water which could be delivered under this
type of contract would not be as’ dependable as firm yield since
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intermittent would depend on the type of waterthe supply year
(wet, normal, or dry), and the quantity of water delivered each
year to firm yield contractors. The probability of delivering an
intermittent supply would be calculated on the basis of past
hydrology and the ability to meet firm yield demands based on the
1928-34 dry year period (e.g., 75 years out of i00, 80 years out
of i00, 85 years out of i00, etc.).

INTERRUPTIBLE WATER. See Intermittent Water.

PEAK FLOW. The maximum discharge of a stream during a specified
period of time.

PERMEABILITY. The property or capacity of a porous rock, sedi-
ment, or soil for transmitting a fluid.

RECREATION DAY. A standard unit of use consisting of a visit by
one individual to a recreation development or area for recreation
purposes during any reasonable portion or all of a 24-hour
period.

RETURN FLOW. Water which reaches surface ~drainage by overland
flow or through groundwater discharge as a result of applied or
naturalirrigation.

RIPARIAN. Living on or adjacent to a water supply such as river-
bank, lake, or pond.

SAFE YIELD. The rate or amount at which an aquifer may be pumped
without exceeding recharge and incurring overdraft.

SHORTAGES. Reductions in the amount of water being delivered un-
der contract. The amount of the reduction is based on deficiency
criteria established in each contract to moderate the effects of
a dry and critically dry period.

SPECIES.    The~ basic category of biological classification in-
tended to designate a single kind of animal or plant.

THREATENED SPECIES. A species that is likely to become en-
dangered in the foreseeable future and is included in the federal
list of threatened species.

WATER DEMAND. A monthly schedule of water deliveries added to a
point of diversion or delivery in an Operations Model analysis.

WATER NEED. A monthly schedule of additional water deliveries
(determined by review of farm delivery requirements, population
projections, and per capita historical consumption; and reduced
by feasible conservation and conjunctive use yield) that would
meed net demands for a water contractor .through the contract
period.

3

C--067954
C-067954



WATER RIGHT. A grant, permit, decree, appropriation, or claim to
the use of water for beneficial purposes.’ California has a dual
system of water rights: riparian and appropriative.

WATER USE. The quantity of water actually being diverted or as-
sumed to be diverted in the future ....

WETLANDS. Areas defined by the prevailing vegetation types and
soil moisture content and contain vegetation typical of soils
that are saturated for a major portion of the year.

YIELD. The volume of water available over a period of time from
a storage facility.
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ATTACHMENT B

ABBREVIATIONS

BVWSD Buena Vista Water Storage District

BWGID Biggs-West Gridley Irrigation District

CCID Central California Irrigation District

CVP Central Valley Project

DFG California Department of Fish and Game

DWR California Department of Water Resources

EQ Environmental Quality

GCID Glenn-Colusa Irrigation District

GRCD Grassland Resource Conservation District

GWD Grassland Water District

KCWA Kern County Water Agency

LHWSD Lost Hills Water Storage District

MID Merced Irrigation District

NED National Economic Development

NWR National Wildlife Refuge

PID Pixley Irrigation District

PG&E Pacific Gas & Electric Company

RCP Reinforced Concrete Pipe

sLcc San Luis Canal Company

STWSD Semi-Tropic Water Storage District
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SWRCB State Water Resources Control Board

TDS Total Dissolved Solids

RECLAMATION U.S. Bureau of Reclamation

SERVICE U.S. Fish dnd Wildlife Service

WCWUA Western Canal Water User Association

WMA Wildlife Management Area
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ATTACHMENT C

PERSONS CONTACTED

Biggs-West Grid!ey Water District

Mr. Paul Jackson Manager

Buena Vista Water Storage District

÷ Mr. Harold Russel Manager
* Mr. Martin N. Milobar Assistant Engineer Manager

Central California Irrigation District

Mr. Walt Latham Watermaster
~ Mr. Michael Porter Manager

Glenn-Colusa Irrigation District

Mr. Robert D. Clark Manager
¯ Mr. Louis 1%. Hoskey Watermaster

Mr. Ben Tennock

O Grassland Water District

. Mr. Don Marciochi Manager

¯ 3oiut Water District Board

"" Mr. Milt McVicker Manager

Kern County Water A~ency

Mr. Stuart Pyle Manager

Lost Hills Water District

~ Mr. Joe Steele Manager

Lower Tule River Irrigation District

Mr. 1%oger W. Robb Manager

Merced Irrigation District

Mr. Tom 1%eta
, ¯ Mr. Daryl Latimer

O Mr. Edward C. Selb, ]II Assistant Engineer
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United States Department of the Interior, Fish and Wildlife Service
Division of Wildlife Service

Mr. Douglas C. Weinrich Wildlife Biologist
Mr. l~ichard Dehaven Wildlife Biologist

United States Department of the Interior, Fish and Wildlife Service
San Luis NWR Complex

Mr. Gary R. Zahm Complex Manager
Mr. 3on Kauffeld Easement Biologist
Mr. l~od Blacker Assistant Manager
Mr. Jim Houk Assistant Manager
Ms. Kim Forrest Assistant Manager

United States Department of the Interior, Fish and Wildlife Service
Kern National Wildlife Refuge Complex

Mr. Thomas J. Charmley l~efuge Manager

United States Department of the Interior, Fish and Wildlife Service
Modoc National Wildlife Refuge

Mr. Clark Bloom Wildlife Biologist

United States Department of the Interior, Fish and Wildlife Service
Sacramento National Wildlife Refuge Complex

Mr. Mark A. Strong Wildlife Biologist
Mr. Edward CoHngs Manager
Mr. Dan Walsworth Assistant Manager
Mr. Joel Miller Easement Biologist

Westlands Water Distrct

Mr. Steve Ottemoeller Chief of Operations
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Persons Contacted

Oroville-Wyandotte Irrigation District

Mr. Fritz C. Steppat General Manager

Pixley Irrigation District

Mr. Roger W. Robb Manager

l~ublic Utilities CommL~ion of 0ae State o£ California

Mr. John Peoples Senior Engineer
Ms. Judy Salem

Reclamation District 2047

Mr. Robert D. Clark Manager

Sma Luis Canal Company

Mr. Robert Capehart Manager

Semitropic Water Storage District

Mr. Ron Carroll Administration Aide

State of California~ The Resources Agen~-~, Department of Fish and Game
Los Banos Wildlife Management Area.

Mr. David F. Johnson Widlife Habitat Supervisor I
Mr. Lee Ashford Watermaster
Mr. Dick Daniel
Mr. Dan Connley

State of California~ The Resources Agency~ Department of Fish and
Mendota Wildlife Management Area

Mr. Robert Huddlestone Rufuge Manager

United State-~ Department of the ~uterior~ Bureau of l~eclamation

Mr. John Fields
¯ Mr. Howard Hirahara Economist
Mr. Michael J. Marriott Civil Engineer
Mr. Alan G. K. Solbert Environmental Specialist
Mr. Richard Vinton Economist
Mr. Alan Candlish
Mr. John Budd
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SENATE CONCURRENT RESOLUTION 28
|

RESOLUTION CHAPTER 92
¯                           Senate Concurrent Resolution No. 28 - Relative to wetlands.

(Filed with Secretary of State September 13, 1979)

LEGISLATIVE COUNSEL’S DIGEST

SCR 28, Keene. Wetlands.

This measure would request the Department of Fish and Game to propose a specified
plan regarding the protection, preservation, restoration, acquisition, and
management of wetlands, and to submit such plan to the Legislature not later than
January I, 1983.

WHEREAS, Over 90 percent of the historical natural wetlands in California have
been lost by the conversion to other land uses; and

WHEREAS, Those wetlands remaining provide critically important habitat for
a wide variety of wildlife and thereby provide an important benefit to the people of
the state; and

WHEREAS, The state and federal wildlife agencies have determined that loss
of wetland habitat and, particularly, waterfowl wintering habitat, have had a severe
adverse effect on the number of waterfowl on the Pacific Flyway; and

WHEREAS, If this trend were to continue, the future of the Pacific Flyway
waterfowl population would be threatened; and

WHEREAS, It is the intent of the Legislature to preserve, protect, restore,
and enhance California’s wetlands and the multiple resources which depend upon them
for the benefit of the people of the state; now, therefore, be it

RESOLVED BY THE SENATE OF THE STATE OF CALIFORNIA, THE ASSEMBLY THEREOF
CONCURRING, That the Department of Fish and Game prepare a plan which will identify
means by which existing wetlands can be protected from conversion to other land
uses and be managed in such a manner as to optimize their value as waterfowl
habitat,’ former wetlands can be restored to wetland status and new wetlands created,
and additional recreational benefits can be provided on existing, restored, or
newly-developed wetlands; and be it further
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RESOLVED, That the plan shall include, but not be limited to, the following
subjects:

(I) A program for :maintaining existing wetlands habitat,

(2) A program for optimizing wildlife value of existing wetlands habitat,

(3) The identification of sufficient additional potential wetland habitat sites
to increase the amount of wetlands in California by 50 percent and a program
for the public and private acquisition of such lands.

(4) Potential sources of water to assure an adequate water supply for existing,
and newly-created wetlands.

(5) An expanded recreation program for existing and newly-created wetlands,
(6) Potential sources of funding to implement its plan, and

(7) SuCh other measures as the Department of Fish and Game deems to be necessary
and appropriate to implement the plan by the year 2000; and be it further

That the Department of Fish and Game submit such plan to theRESOLVED,
Legislature not later than January I, 1983; and be it further

RESOLVED, That the Secretary of the Senate transmit a copy of this resolutionS-,
to the Director of Fish and Game,
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LEGISLATION AND PROGRAMS AFFECTING CENTRAL VALLEY HABITAT

This discussion is organized into two major sections.    It begins with the
laws that affect Central Valley habitat and then looks at programs that present
opportunities for improving that habitat.

LEGISLATION AFFECTING CENTRAL VALLEY HABITAT

The following discussion of laws affecting Central Valley waterfowl habitat is
divided into Federal and State legislation.

.F.ederal Legislation

e The Federal government’s authority t~ develop habitat is based largely on a body
of existing Congressional acts that have been approved and amended over the past 55
years. Special acts of Congress and executive orders are other means of acquiring
habitat.    The following discussion identifies the scope and limitation of each
Federal act for providing new and better Central Valley waterfowl habitat.

Federal acts related to developing more waterfowl habitat can be divided
generally into funding, acquisition, and assistance authorities. Some acts address
more than one authority. Table E-I presents a summary of the applicable Federal
acts and their authorities.

Most of the Congressional acts applicable to this study have been amended many
times to accommodate changing priorities in the direction and funding of habitat
acquisition. These modifications have changed the original emphasis of some acts.
Because of these changes in emphasis, the following act summaries are not arranged
in chronological order but begin with those that are most general in authority and
set policy and funding structure that other acts depend on.

The Fish and Wildlife Act of 1956 established a comprehensive national fish and
wildlife policy and the present USFWS. It directs the Secretary of the Interior
to provide continuing research, to provide extension and information services, and
to take any necessary steps to develop, manage, protect, and conserve fish and
wildlife resources. These steps may include acquiring refuge lands and developing
existing facilities.

The general authority established in this act could be used to develop the
research necessary in the Central Valley to determine the need for additional
habitat. It could also provide the authority to acquire more habitat with the use
of Land and Water Conservation Funds or from special appropriations.
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Funds authorized for acquisition by this act are not being used now for
obtaining new habitat in California; they are being funneled primarily into
management projects. Although there is some Federal control over the way States
use these funds, the amount of habitat acquired under the authority of this act is
largely the State’s prerogative.

The Lea Act of 1948 ~uthorizes the acquisition and development of up to 20,000
acres of land in California for the management and control of migratory waterfowl
and other wildlife. These activities are carried out with funds appropriated from
time to time by Congress. However, funding is contingent upon the State’s acquiring
equivalent acreage.

Approximately 5,400 acres of waterfowl habitat have been acquire~ in California
under authority of the Lea Act. This authority, however, has not been used
recently. Until there is additional need to control waterfowl depredation problems
in California and the State agrees to have equivalent acreages, this authority will
not be available for acquiring additional habitat.

The National Wildlife Refu~e System Administration Act of 1966 expresses
Congressional policy and provides guidelines and directives for the administration
of all areas of the national wildlife refuge system, including areas for the con-
servation of fish and wildlife that are threatened with extinction. This act
consolidates and expands authorities relating to management of the refuge system and
provides sanctions and enforcement provisions to protect its resources. This act
also provides the authority to exchange lands, negotiate concession contracts, and
other similar activities.

A 1968 amendment provides that proceeds from disposal of lands in the system
acquired with Duck Stamp funds or by donation are to be paid into the MBCF and that
the Migratory Bird Conservation Commission must be consulted before any land from
the refuge system is disposed of. It was amended in 1974 by PL 93-509 to require
payment of the fair-market value of rights-of-way or other granted interests, with
the proceeds being deposited in the MBCF and made available for land acquisition.
It was amended by PL 94-215 to allow the disposal of interests in lands in
the system by exchange. Finally, it was amended by PL 94-223 to establish
administration and management of the system by the USFWS and to limit disposition of
certain refuges except by an act of Congress o

Because this act addresses mainly the policy and administration of the national
wildlife refuge system, it does not provide authority to acquire more waterfowl
habitat in the Central Valley.. It could be used as a funding source for the MBCF,
but the amount of money generated from sale of rights-of-way or other interests is
insignificant compared with other MBCF sources.

In addition to specific acts of Congress, refuges can be established by means of
National Wildlife Refuges Acts in many ways, including withdrawal from public land,
transfer from other agencies, cooperative agreement with other agencies, donation,
and purchase. The purchases may be made under such authorities as the Fish and
Wildlife Act of 1956, the Migratory Bird Conservation Act, the Fish and Wildlife
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with duck stamp receipts in the fund and assigned to the Secretary of the Interior.
These funds are used to acquire migratory bird refuges under provisions of the
Migratory Bird Conservation Act and to acquire "Waterfowl Production Areas."

Unless the Wetlands Loan Act debt is forgiven,I 75 percent of the revenues
from duck stamp sales will be used beginning in 1985 to repay the loan. This

drast~cally reduce the funds available for Federal habitatrepayment could
acquisition under the MBCFo

Funds created by this act could be used to purchase areas of national
significance to ~waterfowl in California.    MBCF funds are now used to purchase
conservation easements in the Central Valley that protect in perpetuity the wetlands
acquired.~

The Migratory Bird Conservation Act of 1929 established the Migratory Bird
Conservation Commission. This commission approves areas and prices the Secretary of
the Interior r6~ommends for acquisition with MBCF funds. However, this act requires
that the Secretary of the Interior consult with the appropriate State governments
before recommending, an area for purchase. Acquisition authority under this act
includes rentals and purchase in fee or partial interests (easements). This act
also authorizes the Secretary of the Interior to cooperate with local authorities in
wildlife . conservation as well as to conduct investigations, publish documents
related to North American birds, and maintain and develop refuges.

This act also authorizes investigations that could be used in Californ
to assess the need for more habitat. The extent of this need is a key question that
requires additional research. With approval from all the required Federal, State,
and county governments, more waterfowl habitat could be acquired in the Central
Valley under the authority of this act.

The Wetlands Loan Act Of ,976 authorizes the appropriation of funds to
accelerate the USFWS’s land acquisition program for waterfowl. These funds are
allocated to the MBCF and are subject for uses authorized under the Migratory Bird
Hunting Stamp Act of ,934. This loan is to be repaid to the Treasury beginning in
Fiscal Year 1985 with duck stamp revenues from the MBCF. Legislation is currently
before Congress that would forgive this loan and extend funding for another
years. This legislation is further discussed below under "Federal Management and
Improvement Programs."

These new funds could be used to acquire more waterfowl habitat in the Central
Valley, but how these funds will be distributed among the States for the purposes
authorized by the Migratory Bird Hunting Stamp Act is unknown.

IThe Department has submitted draft legislation to the Congress with the
suggestion that it be in~oduced by a member of Congress. H.R. 30823 and S. 1329
would extend the Wetlands Loan Act for ~0 years ~d forgive the repayment of

advanceSimprovementmadeprograms.Under below.it" For more information,~, see "Federal Management O~
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The Endangered Species Act of 1973 provides for the conservation of threatened
and endangered species of fish, wildlife, and plants. It authorizes an expanded
program of habitat acquisition using LWCF resources,

This acquisition authority could be used to acquire habitat for the Aleutian
Canada goose3 within the Central Valley but has not been used for that purpose.
The State must be consulted before land can be acquired under the authorization of
this act.

The purpose of the Small Reclamation Projects Act of 1956 is to encourage State
and local participation in the development of reclamation projects and to provide
Federal assistance. It states that the cost of means and measures to prevent loss
of and damage to fish and wildlife resources shall be considered a project cost.

Projects under this authority are subject to the review requirements of the Fish
and Wildlife Coordination Act, which authorizes habitat acquisition as a potential
mitigation source. The acquisition of more habitat than is actually lost from
project impacts is, however, unlikely.

The Federal Water Project Reclamation Act of.1965 declares the intent of
Congress that recreation and fish and wildlife enhancement shall be fully considered
purposes of Federal water-development projects, provided that non-Federal public
bodies agree to three conditions. These bodies must (I) bear not more than
one-half the separable costs of the project allocated to recreation and exactly
three-quarters of such costs allocated to fish and wildlife enhancement, (2)
administer project lands and water areas devoted to those purposes, and (3) bear all
costs of operation, maintenance, and replacement. Where Federal lands or authorized
Federal programs for fish and wildlife conservation are involved, the cost-sharing
requirements are exempted.

This act provides for the expenditure of Federal water projects funds for land
acquisition needed to establish refuges for migratory waterfowl when recommended
by the Secretary of the Interior. It also authorizes the Secretary to provide
facilities for outdoor recreation and fish and wildlife at ’all reservoirs under the
Secretary’s control, except those within national wildlife refuges.

The provisions of this act do not apply to projects constructed under authority
of the Small Reclamation Projects Act or the Watershed Protection and Flood
Prevention Act. Waterfowl refuges and habitat have never been purchased in
California under the enhancement authority of this act, but they could be if Federal
water agencies were directed to do so.

The Water Bank Act of 1970 authorizes the Secretary of .Agriculture, in
coordination with the Secretary of the Interior, to enter into 10-year contracts
with landowners to preserve wetlands and retire adjoining agricultural lands. An

3The Aleutian Canada goose is ~he only waterfowl species in the Central Valley
currently listed as endangered.
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Coordination Act, and the Endangered Species Act of 1973. Three primary sources of
funds for acquiring refuge lands are the MBCF, the Wetlands Loan Act, and the Land
and Water Conservation Fund Act.

If the need for more waterfowl habitat can be demonstrated clearly, a special
act of Congress establishing additional refuges in the Central Valley may be the
most likely avez~ue for obtaining more habitat.    This avenue may be necessary,
because all funding sources under existing authorities are now being applied to
various programs.

The aefu~e Recreation Act of ,962 authorizes the Secretary of the Interior
t~ administer refuges, hatcheries, and other conservation areas for recreational
use when such uses do not interfere with the area’s primary purpose.    It also
authorizes th~ acceptance of donations of funds and real and personal property
for purposes of the act. As amended by the Endangered Species Act of 1973, it
authorizes the acquisition of lands and interests suitable for either (I) fish and
wildlife-oriented recreation, (2) protection of natural resources, (3) conservation
of endangered or threatened species, or (4) carrying out two or more of the above.
Such lands must be adjacent to or within the conservation area. Acquisition cannot
be carried out with MBCF funds; however, funds for acquisition are available from
the Land and Water Conservation Fund.

Central Valley National Wildlife Refuges could be expanded under this authority
depending on the availability of Land and Water Conservation Funds.

The Land and Water Conservation Fund Act of 1965 created a special fund from
various types of revenues such as surplus property sales, motorboat fuel tax, and
Treasury appropriations. This act authorizes appropriations from the fund for
matching grants to States for outdoor recreation projects and for financing various
Federal programs, including the national wildlife refuge system. Acquisition of
habitats funded through this act for the refuge system may be authorized by the
Endangered Species Act, the Refuge Recreation Act, the Fish and Wildlife Act--except
migratory waterfowl areas authorized by the Migratory Bird Conservation Act--and
special acts of Congress.

This act will generate funds only through 1989 unless it is reauthorized.
Legislation2 is currently in Congress" that will authorize the appropriation of
$75 million per year for 10 years from the Land and Water Conservation Fund (LWCF)
for habitat acquisition under the Migratory Bird Conservation Act. This transfer of
LWCF funds was not previously authorized for this purpose.

If the use of LWCF funds for the Migratory Bird Conservation Act is approved,
the authority of this act to acquire more waterfowl habitat will be greatly
enhanced. If, however, the transfer of funding is not approved, the most likely way
to apply these, funds to acquire waterfowl habitat would be through a special act of
Congress.

2HoRo 30823 and S. 1329.
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Public Trust Doctrine

General Environmental and Land Use Laws

California Environmental Quality Act
California Endang.ered Species Act
Subdivision Map Act
California Land Conservation Act of 1965

Water Use and Water Development Laws

Water Code, Section 1243
Davis-Dolwig Act

Wildlife Habitat Conservation Laws

California Species Preservation Act
Conservation of Wildlife Resources Policy
Native Species Conservation and Enhancement Act
Fish and Wildlife Protection Conservation Policy

Wetland Management Laws

California Coastal Act
McAteer-Petris Act
Suisun Marsh Preservation Act
Keene-Nejedly California Wetlands Preservation Act
Senate Concurrent Resolution 28
California Park and Recreational Facilities Act
Fish and Wildlife Habitat Enhancement Act

Public Trust Doctrine. The Public Trust Doctrine has its roots in English Common
Law. In England, the waterways were held in trust by the king for the public.
Similarly, the California Constitution4 provides that navigable waters are held in
trust by the State for the people of California. This doctrine establishes
generally that the State is legally and morally responsible for protecting, among
other things, wetlands.

The State Lands Commission is given the authority by Public Resources Codes
Section 6307 to settle land disputes between private and public entities. Both the
California Supreme Court and the U.S. Supreme Court have used this doctrine to
uphold the importance of preserving wetlands.    A recent decision on Mono Lake
by the California Supreme Court further strengthened and clarified the importance of
the Public Trust Doctrine.

¯ 4Article X, Section I (1879); Article X, Section 3 (1879); Article X, Section 4

O {1879); ArticleI, Section 25 (1910).
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annual payment may be made to participating owners, and the costs of conservation
measures may .be shared. State and county governments must agree to this program
before it can be implemented locally.

In California, there is more demand for water bank agreements than can be met
with current funds. Further development of waterfowl habitat in California is not
possible under this act until additional funds are appropriated.

The Watershed Protection and Flood Prevention Act of 1954 declares a policy
of assisting State and local organizations in preventing erosion, flood water, and
sediment damages to watersheds and to further "the conservation, development,
utilization and disposal of water, and the conservation and utilization of land."

This act authorizes the Secretary of Agriculture to assist local organizations
in preparing and carrying out certain improvement works. It also requires that
the Secretary of the Interior be notified of approval of assistance so that he "may
make surveys and investigations" and recommend measures for "conservation and
development of wildlife resources." However, inclusion of such measures in
the project are discretionary for the "local organization and the Secretary of
Agriculture. The Secretary of the Interior must bear the cost of such conservation
surveys and reports.

This act does not authorize Federal habitat acquisition but could provide
Federal technical assistance to organizations interested in improving waterfoA-
habitat as part of their watershed protection plan.~.J

The Soil Conservation and Domestic Allotment Act of 1935 provides programs for
the prevention of soil erosion such as farm pond construction and establishes
the Soil Conservation Service of the Department of Agriculture. As amended, it
authorizes the Secretary of the Interior to review applications to the Department of
Agriculture for assistance in draining farm wetlands in Minnesota, South Dakota, and
North Dakota. Drainage assistance is prohibited if the Secretary finds that a
wetland is important to wildlife preservation, if the Secretary or a State agency
offers to lease or purchase such wetlands for waterfowl purposes within I year, or
if a deal is closed within 5 years.

Although this act does not give the Secretary of the Interior any authority to
review Department of Agriculture wetland drainage programs in California, it could
be used to encourage waterfowl habitat improvements in the Central Valley if these
improvements were part of a program to prevent soil erosion.

State Legislation and Policies

The following discussion of State laws and policies begins with the most general
laws and policies that lay the groundwork for wildlife preservation and ends with
those that more specifically aid in acquiring waterfowl habitat. The laws and
policies discussed are:
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The California Land Conservation Act of 1965 (Williamson Act) gives tax breaks
- to landowners who run commercial operations if they sign a 10-year renewable

! contract to maintain "agricultural preserves." These areas include open-space lands
~- and wildlife habitat such as waterfowl hunting areas, salt ponds, and submerged

areas.

This act encourages ~and use that favors wildlife, including waterfowl; however,
because most wetlands are already taxed at a low rate, the effectiveness of this act
is limited.

Water Use and Water Development Laws. The following legislation works primarily to
enhance habitat through water resources development.

The Water Code, Section 1243, states that enhancement and protection of fish and
wildlife is a beneficial use of water, and that the State Water Resources Control
Board is to implement this policy. This policy supplies the foundation for the
Davis-Dolwig Act of 1951.

The Davis-Dolwi~ Act of 19617 declares that recreation and fish and wildlife
should be given equal consideration with other project purposes in the acquisition
of lands for State water projects. This act authorizes the use of State General
Funds to fish and wildlife resources as part of projects constructed by California
alone or by California in cooperation with the U.S. Government. It supports the
acquisition of waterfowl habitat by requiring that planning for fish and wildlife
preservation and enhancement be done during the design phase of a project.

Wildlife Habitat Conservation Laws.    The following legislation provides support
for the conservation of wildlife and their habitat.

The California Species Preservation Act of 19708 established the Department of

¯ Fish and Game’s role in listing rare and endangered species. It states that it
is the intent of the Legislature ~o "preserve, protect, and enhance the birds,
mammals, fish, amphibia, and reptiles of the State."

This act has required a report, ~blished under the title At the Crossroads, to
the Legislature every 2 years since 1972o To date, however, this act has not been
used as a vehicle for habitat acquisition, though habitat loss is identified as a
key factor in the decline of wildlife0

The Conservation of Wildlife Resources Policy9 stems from the Public Trust
Doctrine that wildlife are the property of all the people of the State. This policy
can be used to preserve wildlife habitat, but it does not outline a specific process
for doing so.

7Water Code, Sections 11900-11925°
8Fish and Game Code, Sections 900-903, 3511, and 4700, Chapter ~030; AB 2395.

9Fish and Game Code, Sections 1800-1801o
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General Environmental and Land Use Laws. The following legislation, together with
the Public T.rust Doctrine, provides general support for Central Valley fish and
wildlife resources, including waterfowl and their habitat.

The purpose of the California Environmental Quality Act (CEQA)5 is to provide
timely information to the public and decision makers concerning the potential
environmental impacts of proposed land and water use projects. This act is, in
effect, the State’s charter for environmental protection.

The effectiveness of CEQA in protecting wetlands varies according to how local
communities enforce it and according to the nature of the proposed action. For
example, no CEQA process is required when most privats wetlands in the Central
Valley are converted to agriculture. This act, nevertheless, has substantially
benefited waterfowl and their management as well as most other State wildlife
resources in two .ways. (1) CEQA has made decision makers on land and water use more
sensitive to environment~l conditions, and (2) it has quickened the reform of
planning and ~decision-making practices. In effect, it has helped to ensure that
decision makers and the public take into account the value of fish and wildlife
resources o

In 1984, the Legislature passed two amendments to the California .Endan.~er.ed
Species Act: AB 3270 and AB 3309. AB 3270 requires that the State Fish and Game
Commission establish a procedure for receiving and considering petitions to add or
delete a species from the State lists of endangered, threatened, and rare plants
animals. This bill formalizes the petitioning process. It is expected to im
public awareness in this area and to provide consistent procedures throughout the
State’s endangered species program.

AB 3309 amended the California Endangered Species Act to require that certain
State agencies adopt alternatives to a proposed project if the Department of Fish
and Game determines that the project would jeopardize the existence of or ad.versely
modify the habitat of an endangered or threatened species. This bill is designed to
provide greater protection for endangered and threatened species by requiring more
careful and deliberate consideration of the special needs of these species in the
environmental review process. The text of the Endangered Species Act is included in
Appendix F.

The Subdivision Map Act6 requires that potential impacts to fish and wildlife
habitat be identified before a parcel map can be approved. This legislation was
strengthened by the State Attorney General’s opinion on May 17, 1985. The opinion
stated that if significant adverse environmental effects identified with respect to
a tentative map of the subdivision related to the design or proposed improvements of
the subdivision, then a local agency may not approve the tentative map.

5public Resources Code Section 2100 et seq.

6Government Code Section 66410 et seq.
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November 1983. This plan, entitled A Plan for Protecting, Enhancin.~, and !ncreasin~
California’s Wetlands for Waterfowl, is further discussed below under State acquisi-
tion programs. SCR 28 and the Department of Fish and Game’s plan carry no legal
authority; they must be implemented by the Legislature to take effect.

The California Park and Recreational Facilities Act of 1984 (AB 2099), a bond
issue, was passed in June 1984. It added a chapter to the Public Resources Code for
financing a program of acquiring, developing, or restoring real property for State
and local park, beach, recreational, or historical resources preservation. The
total bond is for $370 million, of which $5 million is earmarked for acquiring,
developing, rehabilitating, or restoring real property for wildlife-oriented public
use projects. It may be possible to acquire waterfowl habitat with these funds. A
copy of this act is contained in Appendix G.

Along wit~. AB 2099, the Fish and Wildlife Habitat Enhancement Act of 1984
(SB 512) was passed in June 1984. It added sections to the Fish and Game Code that
authorize the issuance of bonds totaling $85 million. The funds obtained from the
sale of these bonds will be appropriated by the Wildlife Conservation Board and the
State Coastal Conservancy to "correct the most severe deficiencies in fish and
wildlife habitat currently found in California through a program of acquisition,
enhancement, and development of habitat areas that are most in need of proper
conservation and management."

Of the $85 million, $30 million is earmarked to acquire and enhance habitat
for "wildfowl and other wildlife benefited by a marsh or aquatic environment." In
addition, $5 million is earmarked to acquire and enhance lands "for habitat for
rare, endangered, and fully protected species."

This total of $35 million is being administered by the Wildlife Conservation
Board and holds the greatest potential for acquiring waterfowl habitat. The
remaining $50 million will go to restore waterways for the management of fisheries,
to manage other wildlife habitat, to acquire coastal zones, to enhance and develop
habitat, and to fund local agencies.

As of September 1985, the Wildlife Conservation Board had spent $2.5 million to
acquire or develop waterfowl habitat. A copy of the Fish and Wildlife Habitat
Enhancement Act is contained in Appendix H.

In addition to the laws and policies discussed above, the California Waterfowl
Association has introduced State legislation (SB 493) that would essentially create
the State equivalent of the Department of Agriculture’s Water Bank Program. One
major difference is that the proposed State program would, in addition to requiring
an initial 10-year sign-up Period, require a 10-year notice before cancellation
by the landowner. This legislation, supported by the Department of Fish and Game,
is before the Legislature and, if enacted, could become a powerful additional tool
to help preserve and enhance Central Valley waterfowl habitat.
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The Native Species Conservation and Enhancement Act of 197410 declares that it
is State policy to maintain habitat needed for the continued existence of wildlife,
regardless of the level of economic value of that wildlife. It creates the
Native Species Conservation and Enhancement Account to receive donations for the
conservation and enhancement of nongame wildlife species and native plant species.
No such account, however, was set up for game species sdch as waterfowl, although an
account for game species may be possible.

The Fish and Wildlife Protection and Conservation Policy11 is a general mandate
to protect and conserve fish and wildlife resources. It states:

The protection and conservation of the fish and wildlife resources of this
state are hereby declared to be of utmost public interest. Fish and wildlife
are the property of the people and provide a major contribution to the
economy of the State as well as providing a significant part of the people’s
food supply and therefore their conservation is a proper responsibility of
thestate ....

This policy lends general support to any legislation that could call for
habitat acquisition for the conservation of fish and wildlife resources.

Wetlands Management Laws. Several acts directly protect California wetlands:
the California Coastal Act of 1976, the McAteer-Petris Act of 1969,12 and the
Suisun Marsh Preservation Act. However, they only protect small geographic
Nearest to the interests of this report are the declarations of the Suisun
Preservation Act, namely, that the marsh be preserved and protected, that it include
nearly 10 percent of the State’s remaining natural wetlands, and that it provide
habitat for wintering waterfowl and other fish and wildlife.

The Keene-Ne~edly California Wetlands Preservation Act of 197613 calls for
recognition of general marsh resource values. It states that there is a need
for an "affirmative and sustained public policy and program directed at their
[wetlands] preservation, restoration, and enhancement, in order that such
wetlands shall continue in perpetuity." This act was designed to lay the
foundation for a statewide wetlands plan and for the purchase of 10 wetlands;
however, no funds were allocated.    Senate Concurrent Resolution 28 (1978) was
intended to regain t~e momentum this act failed to establish.

Senate Concurrent Resolution No. 28 (SCR 28), Relative to Wetlands, (1979),
requested the Department of Fish and Game to prepare a plan that would identify
means to protect existing wetlands, to restore former wetlands, and to create
new wetlands. Among other items, SCR 28 directed the Department of Fish and Game
to identify potential wetland habitat and the means to acquire it with the goal
of increasing California’s wetlands by 50 percent.    The plan was submitted in

10Fish and Game Code, Sections 1750-1763.
11Fish and Game Code, Section 1600.
12San Francisco Bay Conservation and Development Commission Enabling Act.
13public Resources Code, Sections 5810-5818.
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PROGRAMS AFFECTTNG CENTRAL VALLEY HABITAT

A number of Federal, State, and private programs affect Central Valley waterfowl
habitat. Most of these programs have several areas of interest; for example, a
program may involve habitat acquisition, management, and research. Table E-2 lists
the major programs, together with their areas of interest, that affect Central
Valley habitat. Appendix I contains a list of contacts for these programs.
Appendix J lists the publications related to the programs.

This discussion categorizes these programs according to their major interest or
activity, taking habitat acquisition to be the most important for the purposes of
this report. Categories, in order of discussion, include~

Acquisition
Water resource development
Management and improvement
Research
Lobbying

Each of these activities is in turn divided into Federal, State, and, if
applicable, private programs.

Habitat Acquisition Programs’

The decline in the value of Central Valley lands has created an excellent
opportunity to acquire these lands for development back into waterfowl habitat. The
following paragraphs describe those Federal, State, and private programs that work
primarily to acquire new waterfowl habitat.

Federal Acquisition Programs. Many Federal authorities can be used to acquire more
waterfowl habitat in the Central Valley. The majority of these authorities are
designed for use by the USFWS in its habitat acquisition programs. The degree to
which these authorities can be used for habitat acquisition, however, is determined
by the policies of each Federal bureau or department and by the limitations and
policies specified in each authority.    Authority limitations were pointed out
earlier under the discussion of Federal legislationo

USFWS Land Acquisition Policy. The aim of the USFWS land acquisition policy
as of August 1982 is to protect lands and waters consistent with legislation,
congressional guidelines, and executive orders, for the conservation of fish,
wildlife, and plants and their related habitat. This Policy includes providing
wildlife-oriented public use of these lands and waters as well as educational and
recreational uses.

The basic USFWS policy is to acquire interest in land only when other means
of achieving program goals and objectives, such as zoning or regulation, are not
appropriate, available, or effective. When lands are to be acquired, the minimum
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Table E-2o Programs and their areas of interest
affecting central valley waterfowl habi~r~t,
con’~nued

OTHER PROGRAMS

Audubon Socia~

CaHIEornla Waterfowl Association

Waterfowl Habitat Leasing ProgEam A

John Schulte

xature Conssrvsnc~

CaILfo~nLs Critical Areas Program

O~e~on Stat~ Univarsi~
Department of Fisheries and Wildlife a

Sacramento ValleF Waterfowl Habitat Management Committee L

Wa~er~ovl Habitat Owners Alliance L

Eeyz W--Acquisition, easement, leasing
C--Consumption o~ waterfowl
D--Water development
H--Education, information
X--Improvement
L--Lobbyist group on wetland/waterfowl
M--Management, maintenance
P--Planning
R--Research

T--Technical assistance in management

¯For those programs that have two or more areas of interest, the area of interest
under which the program is discussed in the text is indicated with an underscore.

bin the text, habitat improvement programs have been combined with habitat management
programs Ln a 8ingle discussion.

°With the OSFWS.

interest necessary to reach management objectives is acquired or retained. If
fee title is required, full consideration is given to extended-use reservations,
exchanges, or other alternatives that will lessen the impact on the owner and the
community. Donations of desired lands or interests are encouraged.
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Table E-2o Programs and their areas of interest
affecting central valley waterfowl habitat

FEDERAL PROGRAMS

Bureau of ReclnnntLon
C.nt*81 V.ll.y ,,o~.ct
Mid-Valley Canal project/San Joaquin Conveyance Pro~ect
San Luia Drain Pro~ect
West Sacramento Canal Unit

Corps of

Cache Creek Basin
Marred Stream Group
Morrlaon Creek Stream Group
Sacramento Riverbank Protection Pro~ecte
Sacramento-San Joaquln Delta
San Francisco-Stockton Sh~p Channel

Resource Conservation and Development Prcgrlll

Small Watershed
Water Bank Program

Department of the Znterior

Preserve Our Wetlands end Duck Resources (POWDR)

Fish and Wildlife Service

Conservation Easement Program
MAgratory Bird Wetland Preservation Program
.ational Wild~,fe Refuge Progr..
Use of Agrlcultural Tile Drain Water for Marsh Management
Research Programs
Wastevater Availability Study for Wetlands

S~ATE OF CALZFORNZA PROGRAMS

Ba~ Conservation and Development Commission
California Coastal

Duck Stamp Program
Ecologicsl Reserve Progr’am
Sacramento-San Joaquin Delta StudyC

Senate Concurrent Resolution
Waterfowl Group Research Programs
Wildlife Management Area Program

Department of Water Resources
Suisun Marsh Ptaaer~ation Plan

Grasslands Water District

Mater Appropriation Program

Humboldt State UnivarsLt

Wildlife Department

Resource Conservation Districts

Suisun and Grasslands D~atr~cts Wetland Programs

TuLare Lake Drainage District

Drain Water Impoundments

university of California
~atural Land and Water Reserves System
Pertinent Studies/Research
Wildlife Extension Service

wildlife Consereaticn Board

Acquisition Programs
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under provisions of the ~igratory Bird Conservation Act and the Endangered Species
Act. The two .areas proposed for fee title acquisition would be managed by the USFWS
to complement the Merced and San Luis national wildlife refuges. Easement lands, on
the other hand~ would continue to be managed by the landowner under terms of the
easement documents ¯

Over the years, much "of the East Grasslands has been converted to farmland. The
most recent conversions occurred during the late 1970s, when nearly 15,500 acres of
waterfowl habitat were lost. Unless the area receives protection, such as the kind
provided by implementation of the USFWS’s plan, additional acres may be converted to
farmland.

Landowners have been expressing a high degree of interest in the USFWS’s
Conservation Easement Program. For example, from the Colusa Basin alone, about
60 landowners with a total of about 6,000 acres have requested a USFWS easement
appraisal. Particularly encouraging is the fact that much of the current landowner
interest in e~sements involves converting agricultural, land back to marshland.

Additional ~ easements are being pursued aggressively with available funds.
However, current funding levels are inadequate to rapidly meet the easement needs
projected for the Central Valley (Kauffeld and Loth, 1985; USFWS, 1984; Strong and
Helvie, 1985).

Department of A~riculture Water Bank Program. The objectives of the Department
of Agriculture Water Bank Pr~ogram are to provide wetland and upland habitat
for nesting waterfowl, to provide food for waterfowl, and to provide technical
assistance in preparing and applying a conservation plan for the landowners in
important waterfowl areas. The Agricultural Stabilization and Conservation Service
administers f~nds for cost-sharing in the above activities. Under this program,
landowners enter 10-year agreements to maintain their property in a condition
determined by the Soil Conservation Service.

State Acquisition Programs. The California Department of Fish and Game is charged
with carrying out certain legislatively mandated .programs, some of which directly
affect wetlands. The California Fish and Wildlife Plan (draft) describes wetlands
as a habitat of concern and includes strategies for protecting, maintaining, and
acquiring waterfowl habitat.

As described above under the discussion of State legislation, the Department
of Fish and Game developed a plan for protecting, enhancing, and increasing
California’s wetlands for wildlife. This plan, required by SCR 28, was submitted in
November 1983.

The plan identifies a formidable array of threats to wetlands and waterfowl and
presents a program requiring many legislative actions. The proposed plan calls for
acquirin~ conservation easements, finding new sources of water, using wastewater
for waterfowl and wetlands improvement, protecting waste grain for waterfowl, and
accelerating wetland and waterfowl research. In addition, the plan suggests new
sources of funding, sample proposed legislation, and a list, arranged according to
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To carry out this policy, a Land Protection Plan is developed whenever a
land-based solution to a resource protection problem is identified for action
by the USFWS. The plans are prepared with public participation and consider the
sociocultural impacts of implementation.

To implement the various authorizing acts and congressional mandates, USFWS
acquisition units are d’ivided into two land acquisition authorization categories:

I o Specifically. Authorized Areas. In those areas specifically authorized by an
act of Congress, acquisition is carried out in accordance with the policies
prescribed by Congress in the authorizing legislation.

2. Generall~ Authorized Areas. Acquisitions in areas under general authorities
such as the Migratory Bird Conservation Act, Fish and Wildlife Act of 1956,
Endangered Species Act, Migratory Bird Hunting and Conservation Stamp Act,
and Refuge Recreation Act of 1962 are carried out on a willing-seller basis o
However, the USFWS may acquire land through litigation to manage and develop
the unit effectively or to prevent uses that would cause irreparable damage
to the resources the unit was established to protect. Requests to the
solicitor to initiate condemnation will be made only after receiving
previous approval from the director and notifying the landowner.

Two major ongoing Federal programs in the Central Valley deal with acquisition
fee, rental, or easement of waterfowl habitat. They are the USFWS Conservatioi~by

Easement Program and the Department of Agriculture Water Bank Program o    These~_J
programs are funded by and administered under authority granted by the Migratory
Bird Conservation Act and the Water Bank Act.

USFWS Conservation Easement Program..    The purpose of the usFWS Conservation
Easement Program is to preserve waterfowl habitat by obtaining perpetual easements
in key areas identified in the USFWS’s Land Protection Plans. Landowners in this
program must maintain existing land use conditions and cannot alter their land in
any way that is detrimental to waterfowl. Easement payments are based on assessed
value of the land.

The USFWS has targeted three major Central Valley areas for its Conservation
Easement Program: the Grasslands Area of the San Joaquin Valley (Kauffeld and
Loth, 1985), the Butte Sink (USFWS, 1984), and the Colusa Basin (Strong and Helvie,
1985) of the Sacramento Valley. Since 1979, about 26,000 acres have been placed
under conservation easements in the western part of the Grasslands Area. Within
Butte Sink, about 2,400 acres are now protected, and about 637 acres of existing
wetlands are protected in the Colusa Basin.

In August 1985, the USFWS released a plan to acquire about 36,550 acres of
waterfowl habitat in the eastern part of the Grasslands Area of Merced County

(Kauffeld and Loth, 1985). This plan proposes conservation easements on 30,260
acres of grassland and marshland, and fee title acquisitions on 6,290 acres of
grassland, marshland, and cropland.. Funding for these acquisitions would com~l~.
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waterfowl habitat would be significantly improved under the Farm and Wet Lands.
proposal. The proposal involves both the acquisition of conservation easements and
the creation of new waterfowl habitat, including fall-flooded agricultural fields
that do not now exist.

Audubon Society. Through its Reserve Programs, the Audubon Society protects
the natural diversity and abundance of wildlife and their habitats. The Audubon
Society accomplishes its goals through land acquisition, management, lobbying, and
litigation.    Its preserves in California contain wetland habitat. The society
also informs and educates the public about wildlife and environmental issues.

Ducks Unlimited. A private organization established in 1937, Ducks Unlimited
has contributed tremendously to improving breeding conditions for waterfowl through
its Waterfowl Habitat Leasing Program.

This organization has developed and purchased breeding habitat in Canada and,
recently, the~United States. California has recently been included in this program,
and projects totaling about $0.5 million are scheduled for 1985.

Water Resources Development Programs

The availability of water resources has a profound effect on waterfowl habitat.
The following Federal and State programs hold opportunities for enhancing waterfowl
habitat through water development projects.

Federal Water Programs. Several Federal agencies are carrying out water development
programs in the Central Valley that affect waterfowl habitat: the Bureau of
Reclamation, the Army Corps of Engineers, and the Department of Agriculture. Of the
various Federal water projects outlined below, only the Cache Creek Basin Project
and the Morrison Creek Stream Group Project by the Corps of Engineers appear to have
the potential to enhance the Central Valley waterfowl habitat base significantly
(rather than merely mitigate for project-caused losses).

Acquisition of Unap~ro~riated Water. During fall, winter, and spring, a
significant amount of Sacramento River water remains unappropriated.14 Various
entities have recommended that the USFWS and the California Department of Fish
and Game file applications with the State Water Resources Control Board for
rights to use portions of this unallocated water to manage public refuges. Such
applications have already been initiated by some private entities. For example,
near Lambertville, which is adjacent to the Sacramento National Wildlife Refuge,
a group of duck-hunting clubs, working through their local irrigation district,
recently applied for a firm supply of the surplus water. The application, which was
opposed by the Department of Fish and Game because it lacked a fish screen, has not
yet been approved. Its approval would establish an important precedent and act as
encouragement for future applications.

14For additional discussion, refer to the Central Valley Fish and Wildlife
Management Study report for Problem B-I.
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priority, of potential new wetlands for acquisition or development. To take effect,
the Legislature must provide funding and implementation. The passage of the Fish
and Wildlife Habitat Enhancement Act of 1984 will aid the habitat acquisition
portion of~ this plan.

The Fish and Wildlife Habitat Enhancement Act (see Appendix H) is a maj°r
vehicle for acquiring and improving Central Valley waterfowl habitat. ~nis act
authorized bonds totaling $85 million, $35 million of which is earmarked for
acquiring and improving waterfowl and other wildlife habitat. Under provisions of
this act, two significant acquisitions have been approved for funding:
150 acres adjoining the west side of the Mendota Wildlife Management Area in Fresno
County and (2) about 949 acres adjoining the eastern edge of the Mendota Wildlife
Management Area. Within the same area, another ~wo acquisitions involving 2,477
acres are also being considered for funding. Because of the relative importance
of these acquisitions, they have been described in greater detail in Part IV under
"State Resources for Improving Habitat."

The Wildlife Conservation Board, working with the Department of Fish and Game,
administers acquisition programs that include acquiring wetlands by purchasing
fee titles, by purchasing easements, and by arranging leasing. The goals of these
programs are to preserve natural habitat, improve existing lands for wildlife, and
develop access to and facilities for hunting and fishing. Funding is obtained from
pari-mutuel racing funds, license plate fees, and bond issues, including bonds
issued under the Fish and Wildlife Habitat Enhancement Act.

Private Acquisition Programs. Private duck clubs have’ also acquired, preserved,
and managed wetlands for waterfowl in the Central Valley. Of all areas managed
for waterfowl, about two-thirds are duck clubs. In 1981, about 137,000 acres of
waterfowl habitat were in private ownership (California Department of Fish and Game,
1983).

In addition, local parks and private foundations have acquired habitat for
waterfowl. The Nature Conservancy, the Audubon Society, and Ducks Unlimited have
purchased land directly, obtained partial interest in land, or leased land to
protect wetlands. (See also the discussion of the California Waterfowl Association
below under "Private Management and Improvement Programs." )

Conservanc~o    The Nature Conservancy manages the California CriticalNature
Areas Program. The purpose of this program is to identify and protect ecologically
endangered lands through acquisition and easements. To date, the Nature Conservancy
has acquired wetland, riparian, and upland preserves throughout California that are
important to waterfowl and plans to acquire .additional areas.

The Nature Conservancy is considering funding a proposal by Farm and Wet Lands
Incorporated for the Mokelumne Sink area.    The Mokelumne Sink comprises about
11,000 acres of native wetlands, riparian woodlands and forests, and developed
farmlands about 20 miles south of Sacramento at the confluence of the Cosumnes and
Mokelumne rivers. Although the area already provides habitat of considerable value
to waterfowl, particularly during the winter season when some flooding occurs
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Furthermore, the Secretary of the Interior indicated that long-term commitments
of interim or-intermittent water should not be made until the water needs of the
areas of origin and various refuges have been met.

The Bureau of Reclamation did prepare a draft environmental statement in 1980,
but no legislation along, these lines was ever enacted by Congress.

During raid’S985, the Bureau of Reclamation and Department of Water Resources
completed a p~o.posed Coordinated Operating Agreement for the Central Valley Project
and State Water Project. The agreement would require negotiations for the exchange
and sale of Central Valley Project water to the State Water Project. Congress is
acting on this agreement now (Summer 1986). To date, draft legislation meeting the
other four of the Secretary of the Interior’s 1978 directives has not been prepared.

The Bureau6f Reclamation’s pursuance of reauthorization of the Central Valley
Project (I} t6" make fish and wildlife protection specific project purposes and
(2) to guarantee water supplies for refuges could significantly aid efforts to
expand Central Valley waterfowl habitat. However, many roadblocks, problems, and
questions still exist in developing necessary legislation.    Moreover, the need
for new legislation, particularly the reauthorization making fish and wildlife
protection specific project purposes, has not yet been agreed to by the entities
involved.

The reauthorization of the Central Valley Project according to the Secretary’s
1978 directives would certainly benefit Central Valley waterfowl. Nevertheless,
because the necessary legislation has still not been prepared, and because there is
a debate over the need for such legislation, these important issues may not be
resolved for some time.

Corps of Engineers. The Corps of Engineers is carrying out a number of water
r.eclamation projects in the Central Valley. These projects involve the following
waterways:

Cache Creek Basin
Herced Stream Group
Morrison Creek Stream Group
Sacramento-San Joaquin Delta
Sacramento Riverbank
San Francisco-Stockton Ship Channel

The purpose of the Cache Creek Basin Project is to provide flood control
improvements at Clear Lake and sediment control improvements at the Cache Creek
settling basin. In conjunction with the proposed settling basin, the Corps of
Engineers and the USFWS are planning a new 3,600-acre wildlife refuge. The
Cache Creek Basin Project has been authorized, and construction funding could be
available as early as Fiscal Year 1986.    The USFWS is evaluating whether this
refuge, if created, would be added to the national wildlife refuge system, perhaps
for management through the Sacramento National Wildlife Refuge.
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Bureau of Reclamation. The Bureau of Reclamation is responsible for several
Central Valley water projects:

San Luis Drain Project
Mid-Valley Canal Project/San Joaquin Conveyance Project
West Sacramento Canal Unit
Central Valley Project

The purpose of the San Luis Drain Project is to provide an agricultural drainage
system as a solution to high water-table and salinity problems in the San Joaquin
Valley.    Associated with the drain are proposed holding reservoirs that could
benefit waterfowl. This project is in the feasibility stage.15

The Mid-Valley Canal Project/San Joaquin Conveyance Project is intended to
provide agricul~ural water from the proposed Auburn Dam to service areas between
Merced and Pixley.    The original plan called for some water appropriations to
national wildl~e refuges as well as wetland management. This project is in the
feasibility s rage.

The West Sacramento Canal Unit is intended to provide Sacramento River water to
western Sacramento Valley areas, mainly in Yolo and Solano counties. The original
plan called for the creation of a 5,900-acre refuge at the mouth of Putah Creek in
the Yolo Causeway in Yolo County. The feasibility study for this project has been
completed, and the project is currently inaotive.

In December 1978, the Secretary of the Interior directed the Bureau of
Reclamation to prepare legislation regarding the Central Valley Project that would
accomplish the following =

Authorize the Federal Central Valley Project to meet State water quality
standards.

Authorize the relocation of the intake to the Contra Costa Canal.

Amend the Central Valley Project’s authorization by making fish and
wildlife protection specific project p~rposes and by allowing Central Valley
Project water to be provided for fish and wildlife as appropriate on a
nonreimbursable basis.

4. Authorize a guaranteed water supply for Central Valley refuges.

5, Establish a Coordinated Operating Agreement for the Central Valley Project
and California’s State Water Project.

15The San Luis Drain terminates in the Kesterson National Wildlife Refuge reservoir,
where high selenium concentrations were discovered to be causing serious
reproductive problems in waterfowl. The Kesterson problem has cast the future of
the San Luis Drain Project into uncertainty~
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The SoilConservation Service participates in these programs by providing.
technical and .financial assistance¯

State Water Pro~ram.so In addition to the State Water Project, which consists of
water storage and conveyance facilities being managed or operated by the State, a
Federal and State inter.agency group and various districts are conducting wetland
conservation programs.

Suisun Marsh Protection Plan. An interagency group that includes the Department
of Water Resources, the Department of Fish and Game, and the Bureau of Reclamation
is carrying out the Suisun Marsh Protection Plan. The purpose of this plan is to
restore and protect water quality in the Suisun Marsh to levels that are conducive
to waterfowl food-plant production.

Resource Conservation Districts,    California has many resource conservation
districts7 however, only the Suisun and Grasslands districts are primarily oriented
toward wetlands and waterfowl. Both have a Wetland Program¯ The purpose of these
ongoing programs is to protect and manage wetlands¯ The programs are carried out
with the involvement of private landowners, water districts, the Soil Conservation
Service, and other government agencies.

Grasslands Water District. The Grasslands Water District is managing an ongoing
Water Appropriation Program. The purpose of this program is to distribute water
among the users within the district. Litigation and legislative decisions have
allocated cheap Central Valley Project water to the Grasslands Water District that
can only be used on duck clubs maintained in native wetland or pasture habitats.

Tax advantages are also available to duck club owners within the Grasslands
Water District. The Carpenter Act of 1973 stabilized tax assessments on duck clubs
within the Grasslands Water District. This act provides for the assessment of lands
as open space when such lands are subject to a "wildlife habitat contract" that
restricts use of the lands to wildlife habitat and native pasture. Such lands must
be eligible to receive Federal water and must be 150 acres or larger.

Tulare Lake Drainage District¯ The Tulare Lake Drainage District is developing
drain water impoundments in the Tulare Lake Basin¯ The purpose of these impound-
ments is to provide agricultural drain water holding reservoirs and evaporation
ponds. The district operates approximately 3,200 acres of evaporation ponds, which
receive tile drain water and contain water throughout the year. In addition, the
district manages flood-water holding facilities, which receive water intermittently
during winter.    Both areas are used heavily by waterfowl. Future plans of the
district include constructing 5,300 additional acres of evaporation Ponds.

Habi.tat Management and Improvement Programs

In addition to acquisition programs and water development programs that create
or contribute to new waterfowl habitat, many programs involve managing or improving
existing habitat¯ As Table E-2 shows, most of the programs have various areas ~of
interest. Although some of the following programs may also be involved in habitat
acquisition, their primary interest is in habitat management and improvement.
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The Merced Stream Group Project is intended to provide local flood protection by
channelizing s .treams and creating reservoirs. This project has been authorized, and
a USFWS easement is proposed as mitigation for project effects. The easement could
perpetuate critical wetlands in the area.

The purpose of the Morrison Creek Stream Group Project is to provide local flood
protection by channelizing streams and creating a holding basin. One feature of
this project would result in a new wildlife refuge for possible management by
the USFWS. The size of this refuge could range from about 2,500 to 7,800 acres,
depending on which of the developmental alternatives, if any, is adopted.    The
Morrison Creek Stream Group Project has been authorized for construction; however,
The Corps of Engineers is considering substantial project changes, which may delay
the start of construction.

The purpose of the Sacramento-San Joaquin Delta Project is to select a plan for
rehabilitating Delta levees to reduce the threat of flooding. A number of fish and
wildlife enhancement alternatives have been discussed, including flooding some Delta
island areas. The feasibility study for this project has been completed, and the
project is currently inactive.

The purpose of the Sacramento River Bank Protection projects is to stabilize the
riverbanks. These projects are ongoing, and there has been some discussion of
establishing riparian wetland refuges along the river as mitigation for project
impacts o

The San Francisco-Stockton Ship Channel Project is intended to remove dredge
material from the channel. The dredge material from this ongoing project will be
placed on adjacent lands to create upland and wetland habitat.

Department of Agriculture. The Department of Agriculture conducts the Small
Watershed Programs (PL-566}. These programs, which apply to areas less than 250,000
acres, have a number of purposes. They are intended to:

1o Promote soil and water conservation on public and private lands with the
goal of controlling erosion, siltation, and flooding.

2. Supply water for growing domestic and industrial needs.

3o Attract new industries

4o Provide agricultural water management.

5. ~Improve fish and wildlife resources.

6 o Provide recreation

7. Recharge groundwater reservoirs.

8~ Provide water quality management.
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Department of A~r’icultureo The Department of Agriculture is responsible for
the Resource Conservation and Development Programs. These are locally initiated,
sponsored, and directed programs that usually include several counties. Their
purpose is to conserve and develop natural resources within the project area. Fish
and wildlife habitat improvement is commonly carried out under this program. The
Soil Conservation Service provides technical and financial help to the projects.

Stat.e Management. and Improvement Pro~ramso    The Department of Fish and Game is
the principal State organization responsible for maintaining Central Valley habitat.
However, the University of California, the Bay Conservation and Development
Commission, and the California Coastal Commission also have programs that affect
waterfowl habitat.

Department 0f Fish and Game. The Department of Fish and Game administers the
State’s Duck Stamp Program, the Wildlife Management Area Program, and the Ecological
Reserve Program.

The purpose of the Duck Stamp Program is to provide a source of funds through
the sale of State duck stamps to finance the enhancement of waterfowl breeding and
wintering habitat in California and Canada. At least 33 percent of the funds go to
Canada, with the balance going to administrative costs and California wetland
enhancement. The funds are not being used currently for acquiring wetlands because
of the high cost of obtaining lands in fee. However, there are no restrictions on
the use of these funds for acquiring wetlands.

The purpose of the Wildlife Management Area Program is to provide food, cover,
water, and other habitat requirements to resident and migratory wildlife. This
goal includes preserving critical ’habitat types such as wetlands and uplands. By
providing food during fall, the Department of Fish and Game hopes to reduce
preharvest crop depredations. This program also provides hunting and other
recreational opportunities to the public. Moreover, the areas managed by this
program are designed to act as flood control basins during wet years.

The Ecological Reserves Program was developed to protect rare and endangered
wildlife, aquatic organisms, and specialized habitat types. This program gives the
Department of Fish and Game the authority to acquire land and water and set them
aside as ecological reserves. The land may be acquired in any number of ways,
including purchasing, leasing, or receiving as a gift.

University of California. The University of California administers the Natural
Land and Water Reserves System Program. The purpose of this program is to preserve
and manage a cross section of the State’s diverse natural habitats to meet the
university’s teaching and research needs in those disciplines that require field
work, 1~ yet, no wetland reserve has been acquired under this program, but such an
acquisition is a top priority of the Davis campus.
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Federal Management and Improvement Programs.     The Department of the Interior,
the USFWS, and" the Department of Agriculture are conducting Federal programs that
affect Central Valley waterfowl habitat.

Department of the Interior. The Department has submitted draft legislation to
the Congress with the suggestion that it be inroduced by a member of Congress under
the name of the POWDR Program (Preserve Our Wetlands and Duck Resources). This
program is intended to serve as a focal point for the Administration, Congress,
State and local governments, and the private sector to cooperate in developing a
comprehensive program to encourage the conservation of wetland and duck resources.
The POWDR Program could enhance funding in a number of ways. The legislation
introduced before Congress is intended to:

I. Increase revenues in the Migratory Bird Conservation Fund by increasing the
cost of the Federal duck stamp to $15 dollars and requiring users of certain
national wildlife refuges to purchase entrance permits.

2o Amend the Land and Water Conservation Fund to authorize grants to states for
wetlands conservation. The proposed grants would be in an amount equal
to three times the amount of a given state’s annual duck stamp revenues
dedicated to wetlands conservation.

3. Extend the Wetlands Loan Act for I0 years and forgive repayment of advances~
made under this act, permitting the USFWS to continue using revenues from
sales of duck stamps for acquisition of migratory bird habitat.

4. Prohibit the use of Federal tax dollars for subsidizing the drainage and
development of wetlands.

Fish and Wildlife Service.    The USFWS is administering ~wo ongoing programs
that affect Central Valley habitat: the National Wildlife Refuge Program and the
Migratory Bird Wetland Preservation Program.

The purpose of the National Wildlife Refuge Program is to provide food and
resting areas for migratory birds during the fall and winter. These goals are
obtained partly through working to preserve existing waterfowl habitat and control-
ling the depredation of local croplands. Protecting threatened and endangered
species is also a special concern of this program. Another of its objectives is to
provide opportunities to the public for bird watching, studying, and hunting.

The purpose of the Migratory Bird Wetland Preservation Program is threefold:

To identify, evaluate, and determine the priorities of wintering waterfowl
habi tat.

2o To determine which areas require Federal involvement for preservation and,
if required, the nature of the involvement.

3. To determine what efforts other than acquisition are required for preserving
we tlands o
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marsh management in the San Joaquin Valley and the use of municipal wastewater for
developing wet.lands. The study of tile drain water involved reviewing the available
literature, determining the sufficiency of available data, and recommending specific
studies concerning management techniques.

The study of wastewater availability for wetlands was broader in scope= it
involved 11 national wil~life refuges, the Butte Sink Area, and the Grasslands Area.
Study participants analyzed all existing and available data relating to wastewater
supply and use on these 13 Central Valley wetlands.

Several excellent examples showing the utility of municipal wastewater effluent
to develop wetland habitat have been completed. For example, near Show Low,
Arizona, a 46o9-acre marsh that provides excellent waterfowl habitat was recently
created with effluent from a municipal secondary treatment plant. The high value
of this newly created habitat was demonstrated" by the unusually high density of
breeding pairs (4.0 per acre of water surface), the density of nests on islands
(121.5 per acre}, and the production of ducklings (60.1 per acre of water surface)
(Piest and Sowls, 1985}.

One of the most recent examples in California of using wastewater to create
wetlands is along the San Francisco Bay shoreline near the city of Hayward. Here,
the Hayward Marsh Development Plan provides for restoring about 1,800 acres of
fresh- and brackish-water marshland, with effluent from secondary treatment plants
and seasonal urban storm runoff water as the primary freshwater sources. Although
the project has experienced substantial delays because of engineering problems, it
is expected to become fully operational soon.

State Research Programs. In 1981, the Department of Fish and Game conducted a duck
club survey to identify problems that duck club owners were having with maintaining
their wetland habitat. The results of the survey were published and are available
through the Wildlife Management Branch of the Department of Fish and Game.

The Department of Fish and Game is carrying out various research programs
within its Region IV, which has its headquarters in Fresno and encompasses the
surrounding counties. The purpose of these programs is to assess the benefits of
current wetland management practices to waterfowl. The study covers the State
wildlife management areas within this region.    Based upon its assessment, the
Department of Fish and Game will identify and implement management practices that
will increase the ~alue of wildlife areas to waterfowl.

The Department of Fish and Game*s Waterfowl Group conducts surveying, banding,
and research assistance programs. The surveying programs document the population
trends of waterfowl wintering in California. These surveys reveal the short- and
long-term changes in waterfowl distribution. The data are used to develop final
annual harvest regulations.

The banding program documents the mortality, movements, distribution,
immigration, and emigration’ of waterfowl in California. The research assistance
programs provide financial and logistical support to students and other individuals
who are conducting waterfowl research in California.
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The University of California also has a Wildlife Extension Service. As part of
this service,- the university offers training courses in waterfowl and wetland
management a~d advises landowners on how to improve the wildlife value of their
property. The Wildlife Extension Service also sponsors research related to
waterfowl and their habitat needs.15

Conservation and Development Commission.    The Bay Conservation andBay
Development Commission was the nation’s first coastal management agency. As
mentioned above under the discussion of State wetlands management laws, the programs
administered by this commission do protect wetlands, but they are limited geographi-
cally. Nevertheless, the commission’s programs serve as examples of ways to
preserve waterfowl habitat.

California Coastal Commission.    Like the Bay Conservation and Development
Commission, the jurisdiction of the California Coastal Commission lies outside the
Central Valley~ However, this commission implements the Coastal Act of 1976, which
contains some of the best wetland protection policies in existence. Moreover, its
Interpretive G~idelines for Wetlands and Other Wet Environmentally Sensitive Habitat
Areas has caused these areas to be better managed locally, and its success supports
efforts to restore wetlands in the Central Valley.

Private Management and Improvement Pro~ramso The California Waterfowl Association
is administering the California Marsh Program, which acts to increase Californi~.~
breeding and wintering habitat by creating new marshes. It accomplishes this g~~
through agreements with various government agencies. The agencies provide wetland.3
sites, design and engineering work, and operation and maintenance funds; the
California Waterfowl Association provides the construction’money.

In addition to the Marsh Program, the California Waterfowl Association lobbies
to preserve and improve California’s marshes by influencing legislation and
government agency programs that affect wetlands.

Habitat Research Programs

A number of research projects concerning Central Valley waterfowl and their
habitat are being carried out by Federal, State, and private organizations or
individuals. Some of these projects are specifically directed toward waterfowl in
the Central Valley, while others merely have implications for them. The more
important research projects are discussed generally belowo Appendix K contains a
compilation of particular research project titles and the names of the scientists
carrying them out.

Federal Research Programs° The USFWS is the Federal agency most involved in
research on waterfowl and their needs. In addition to those research programs
listed in Appendix K, the USFWS studied the use of agricultural tile drain water for

16These research programs are listed in Appendix K.
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drawn from an ecologicallyIn addition, parallels to the Central Valley can be
slmilar situation in Mississippi Flyway wintering areas. In the Mississippi Flyway, ~
a strong correlation between wintering-ground conditions and mallard repoductive
rates has been known for some time (Heitmeyer and Fredrickson, 1981). Moreover,
biologists have just recently reported for this species a probable link between
wintering grounds and survival rate (Nichols et al., 1985). The senior author of
the report dealing with mallards in the Mississippi Flyway is conducting similar
research on Central Valley waterfowl species.

Small, Intensively Managed Wetland Units. The California Waterfowl Association
and the Department of Fish and Game have. recently begun a research study, with
funding from State Duck Stamp revenues, of waterfowl nesting productivity on
California’s Grizzly Island Wildlife Management Area.

The objective of the study is to test the hypothesis that small but very
intensively managed wetland units can substantially increase waterfowl nesting
productivity in California. The theory includes three basic principles: (I) use
relatively small areas to provide high-quality nesting cover, (2) exclude predators,
and (3) provide high-quality brood ponds. The application of this concept elsewhere
has increased densities of nesting mallards from about 15 to 500 per square mile.
Similar results in the Central Valley might enable ma ~nagers to increase fall and
winter populations of certain species substantially, especially mallards.

The initial test in 1985 of the high-density breeding concept at Grizzly Island
produced extremely encouraging results, recording nest densities of about I .0 per
acre. The experience will be expanded into the Sacramento Valley during 1986,
probably at the State’s Gray Lo.dge Wildlife Management Area.

If the high-density breeding concept gains widespread acceptance and use, future
conflicts could arise between managing Central Valley wetlands for production versus
wintering habitat. Care will be needed to maintain a balanced program.

Lobbyin~ Organizations

Many of the private organizations discussed above include lobbying as one of
their interests, although not a primary one. At least three organizations, however,
are primarily interested in lobbying:    the Waterfowl Habitat Owners Alliance,
the Sacramento Valley Waterfowl Habitat Management Committee, and the California
Waterfowl Association.

The Waterfowl Habitat Owners Alliance is a nationwide lobbying group interested
in the preservation and management of waterfowl habitat. The Sacramento Valley
Waterfowl Habitat Management Committee is interested in providing guidance and
recommendations to the USFWS, the Department of Fish and Game, legislators, and
other committees concerning the management and needs of Sacramento Valley wetlands.
The California Waterfowl Association lobbies to preserve and protect key wetlands by
influencing legislation and government agency programs.
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The Department of Fish and Game also worked with the USFWS on studies of the
Sacramento-San Joaquin Delta. These studies documented the wildlife resources of
the Delta. Based upon the results of the study, the research group recommended ways
to conserve, enhance, and restore these resourceso17

In addition to the above Department of Fish and Game programs, the Wildlife
Department at California State University at Humboldt is conducting basic research
on wildlife projects of interest to individual department members o18

Private Research Programs o    Mr o John Schulte, a veterinarian, and Oregon State
University are conducting private research programs related to Central Valley
ware rfowl o

Mro Schulte’s study, limited to the Sacramento Valley, will determine the
effects of weather-related stress on mallards using different types of wetlands.
His results will attempt to identify those habitat types that are most valuable to -]
the .mallard and thus could be useful in determining Central Valley habitat needs.

Oregon State University’s Department of Fisheries and Wildlife is studying
the Tulare Lake Basin to determine the use of its wetlands by wintering waterfowl
and to correlate this use with invertebrate populations and salinity. Oregon State
University is also working with the USFWS to assess drainwater evaporation ponds as
waterfowl habitat in the San Joaquin Valley.

Recent Waterfowl Research Developments. Two recent developments involving waterfowl
research have implications for the alternative plans outlined in Part III.

Relationships Betwe6n Habitat and Waterfowl Populations.      As explained in
Appendix C, the relationships between Central Valley wintering habitat and waterfowl -|
breeding success and survival are not yet well documented. However, it appears
probable that strong correlations will be found between each of these population
variables and the Central Valley’s winter habitat conditions. Recent data for
pintails show that t_heir body weights and conditions decline dramatically during dry
winters in the Central Valley. During wet winters, however, when wetland habitat is
more abundant, the changes are much less significant (Miller, 1985).

7These recommendations were outlined in the Department of Fish and Game report
entitled Sacramento/San Joaquin Delta Wildlife Habitat Protection and Restoration
Plan.

R. Botzler:    "Avian Cholera and Lead Interaction in Waterfowl Using the8~r.
Sacramento Valley"; Dr. S. W. Harris: "Food Habits of Waterfowl in the San
Joaquin Valley."
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CALIFORNIA ENDANGERED SPECIES ACT

Article I with SectionSECTION I. (commencing
900) of Chapter 3 of Division 2 ,of the Fish and Game
Code is repealed.

SEC. 9. The heading of Article 1.5 (commencing with
Section I000) of Chapter 3 of Division 9. of the Fish and
Game Code is amended and renumbered to read:

Article I. Generally

SEC. 3. Section 1902 of the Fish and Game Code is
repealed,

SEC. 4. Section 190,3 of the Fish and Game Code is
repealed.

SEC. 5. Chapter 1.5 (commencing with Section 20,50)
of Division :3 of the Fish and Game Code, as added by
Chapter 1510 of the Statutes of 1970, is repealed.

SEC. 8. Chapter I.,5 (commencing with Section
is added to Division 3 of the Fish and Game Code, to read:

CHAPTER 1.5. ENDANGERED SPECIF~

Article [. General Provisions

2050. This chapter shall be known and may be cited
u the California Endangered Species Act.

R0Sl. The Legislature hereby finds and declares all of
the following:

(a) Certain species of fish, wildlife, and plants have
been rendered extinct as a consequence of man’s
activities, untempered by adequate concern and
conservation.

(b) Other species of fish. wildlife, and plants are in
danger of, or threatened with, extinction because their
habitats are threatened with destruction, adverse

-- modification, or severe curtailment, or because of~ overexploitation, disease, predation, or other factors.i. (~:) These species of F~h, wildlife, and plants are of
ecological, educational, historical, recreational, esthetic,
economic, and scientific value to the people of this state,
and the conservstion, protection, and enhancement of
these species and their habitat is of statewide concern.
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2060. The deRnitions in this article govern the
construction of this chavt.er"

P.~I. "Conserve," "~ohserving," and "conservition"
mean to use, and the use of, all methods and procedures
which, are necessary to bring any endangered species or
threatened species to the point at which the measures

¯ { provided pursuant to this chapter are no longer
~ necessary. These methods and procedures include, but

a_ are not limited to, all activities associated with scientific
resources management, such as research, census, law

~" enforcement, habitat acquisition, restoration and
i _ maintenance, propagation, live trapping, and

transplantation, and, in the extraordinary case where
population pressures within a given ecosystem cannot be
otherwise relieved, may include regulated taking.

2062. "’Endangered species" means a native species or
subspecies of a bird, mammal, fish, amphibian, reptile, or
plant which is in serious danger of becoming extinct
throughout all. or a significant portion, of its range due to
one or more causes, including loss of habitat, change in
habitat, overexploitation, predation, competition, or
disease. Any species determined by the commission as
"endangered" on or before January I, 198~, is an
"’endangered species."

2063. "’Feasible" means ~’easible as defined in Section
21(~51.l of the Public Resources Code.

~!(~4. "Project" means project ;Ls defined in Section
21(~x5 of the Public Resources Code.

¯

i
2065. "’State lead agency" means the state agency~

board, or commission which is a lead agency under the.
California Environmental Quality. Act (Division 13

t (com~nencing with Sec. 21000) of the Public Resources
Code).

.:
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~0~. The Legislature further finds and declares that
it is the policy of the state to conserve, protect, restore,
and enhance any endangered species or any threatened
species and its habitat and tlmt it is the intent of the
LegislatUre, consistent with conserving the species, to
acquire lands for habitat for these ,species.

2053. The Le .g.islature further ~’m’ds and declares that
it is the policy ol~ the state that state agencies should not
approve projects as proposed which would jeopardize the
continued existence of any endangered species or
threatened species or result in the destruction or adverse
modification of habitat essential to the continued
e.’dstence of those species, il~ there are reasonable and
prudent alternatives available consistent with conserving
the species or its habitat which would prevent jeopardy.

FUrthermore, it is the policy of this state and the intent
of the Leg4.slature that reasonable and prudent
alternatives shall be developed by the department,
together with the project proponent and the state lead
agency, consistent with conserving the species, while at
the same time maintaining the project purpose to the
greatest extent possible.

Nk~4. The Legislature further finds and declares that,
in the event specific economic, social, or other conditions
m=ik~= inf~’:=sible stmh =tltornatives, individtml pro, i¢cts
may be approved if appropriate mitigation and
enhancement measures are provided.

2055. The Legislature further finds and declares that
it is the policy of this state that all state agencies, boards,
and commissions shall seek to conserve en~langered
species and threatened species and shall utilize their
authority in furtherance of the purposes of this chapter.

2{t~6. The Legislature further finds and declares that
the cooperation of the owners of land which is identified
as Imbitat for endangered species and threatened species
is essential for the conservation of those species and that
it is the policy of this state to foster and encourage such
co~q~eration in furtherance of the purposes of this
chapter.
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in tI~ article govern the
r.

~le" means feasible as defined in Section
ublic Resources Code.

:t’" m~ans pr~.ie~t as defined in Section                         to
blic Be.sources Code.

lead agency" means the state agency,
aission which is a lead agency under the.
~ironmental Quality. Act (Division I3
with Sec. ~.i1~) of the Public Resources
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[2073.5 Within 90 days, the department
shall evaluate]
the petition, and report one of the following
recommendations to the commission:

(a) Based upon the information contained in the
petition, there is not sufficient information to indicate
that the petitioned action may be warranted, and the
petition should be rejected.

(b) Based upon the information contained in .the
petition, there is sufficient information to indicate that
the petitioned action may be warranted, and the petition
should be aecel0ted and considered.

2074. The cbmmission shall schedule the petition for
consideration at its next available meeting and distribute
its pending agenda to interested persons imrsuant to
.q,.¢.! i.. 9.07,q Tim commissin, shall also m-’tk,, the ~mtitinn
available for review upon request.

2~4.~ {a} At the schednl~ meeting, the
c.mmission ~hall conskler the petition, the department’s
written report, and comments received, and the
~.,.m.issiot~ shall make and enter in i~ public r~ord one
,,f the foiiowi.g findinKs:

~ ! ~ ff the commigsion finds that the petition does not
pr¢~vide sufficient information to indicate that the
i.qiti(m~i action may be warrant~, the commi~ion
.hall publish a notice of finding that the petition is
rejected, including the re:mons wh~ the petition is not

,~I lr the commi~ion fin~ that the petition provides
~.l’ficicnt information to indicate that the petifion~
actiott may be war~tnt~, the comm~sion shall publish a
.-rice or" findi.g that the petition is accepted for
c..sideration. If the accept~ petition r~ommends the
addition o� a speci~ to either the list of endanger~
species or the list o[ threatened s~cies, the ~mmission
~hal, illclude ill the notice that the petition~ species is a
ca~.lidate species. ~e commission sh~ll m~nt~in ~ l~t o~
~pocies which are candidate sp~ies.

(h~ ~e commission shall distribute the findings
rclati.g to the petition pursuant to Section 2~8.

2~4.4. ff a petition ~ accepted by the commission for
co,,si(leration, all reasonahle attempts shall be made to
notify affected and interested parties and to solicit data
a.d comme.ts on the petitioned action from as mdny
permns as is practicable. [n addition to commission
efforts to provide notification through distribution of the
commission agct~da and minutes pursuant to Section
2{ff8. the department shall immediately undertake efforts
to .otffv affected and interested parties. Methods o~
t.)ti~ca~i{.t mayinclude, but are not limited to,
c(~rrcsim~(letme, newspaper notices, and pre~ rele~es,
and notification shall include uotice to owners o~ that
hind which may provide habitat e~ential to the
continu~ existence of the species, unle~ the director
determines that ownership is so widespread, fragmented,
or complex as to make individual notice impractical.
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9ff74.~. "l~m department shall promptly commence a
review of the status of the species concenled in the
petition. Within 12 months of the date of publication of
a notice of acceptance of a petition for consideration by
the commission pursuant to paragraph (2) of subdivision
(a) of Section o074.2, the department shall provide a
written report to the commission, based UlXm the best
~ientific information available to the department, which
indicates whether the petitioned action is warranted,
which include~ a preliminary identification of the habitat
that may be essential to the continued existence of the
species, and which recommend~ management activities
and other recommendations for recovery of the ~ecie~.

9074.8. Nothing in this article imposes any duty or
obligation for, or otherwise require,, the comtnission or
the department to undertake independent studies or
other a.~e~wnents of any simcie, when reviewing a
petition and its attendant documents and comments.

2075. The commi.~/on shall schedule the petition for
final consideration at its next available me~ting after
receipt of the departmental report provided pursuant to
Section 2074.6 and shall distribute the pending agenda for
that meeting pursuant to Section 2078. The commi.~ion
shall make the department’s report, or copies thereot:
which w~ provided, pursuant to Section 2074.6, available
for review upon request.

2075.5. At the meeting scheduled pursuant to Section
2075. the commission shall make one of the following
findings:

(1) The petitioned action is not warrant~, in which
e~e the finding shall be enter~ in the public r~ords of
the eommi~ion and the ~etition~ s~ecies shall ~
remov~ from the list of candidate s~eeie, maintain~
~ursuant to S~tion 2(U4.~

(2) The petitioned action is warranted, in which e~e
the commission shall publish a notice of that finding and
a notice of proposed rulemaking pursuant to S~tion
11346.4 of the Government Code to add the species to, or
remove the species from. the list of endangered species
or the list of threatened species. IZurther proct~din~ of
the commi~ion on the petition~t action shall I>e made in

11340) of Part 1 of Divtsion 3 of Title 2 of the Government
C=le.
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2076. Any finding pursuont to this section is subject to
judicial review under Section 1094.5 of the Code of Civil
Procedure.                                                                ~~

2076.5. Notwithst~ding. Sections 2071 to 2075.5,
inclusive, the commission may adopt a regulation which
adds a species to the list of endangered species or to the
list of threatened Species as an emergency regulation
pursuant to Article 1.5 (commencing with Section 240~ to
Chapter 9~ of Division I if the commission finds that there
is any emergency posing a significant threat to the
continued existence of the species. The commission shall
notify affected or interested persons of the adoption of
snch an emergency regulation pursuant to the methods
described in Section 2074.4.

2077. (a) The departm~ent shall review species listed
as an endangered species or as a threatened species every
five years to determine if the conditions that led to the
original listing are still present. The review shall be
conducted based on information which is consistent with
the information specified in Section 2072.3 and whicli is
the best scienti/~c information available to the
department. The review shall include a review of the
identification of the habitat that may be essential to the
continued existence of the species and the department’s
recommendations for management activities and other
recommendations [’or recovery of the species. The
department shall notify any person who has notified the
commission, in writing with their address, of their
interest, atzd the department may notify any other
person.

(b) Review of species that are listed-by both the
commission and the United States Depart~nent of
Interior will be conducted in conjunction with the
five-year revie~v process of the U~fitcd States
I~cpartmcnt of [nterior.

(c) l,fitiai review of thnsc species listed by tht.¯
commissimt heft)re ]antmry I. 1982, that arc not listed I)y

eOmld,,i~,d hy.l,Ir I. I~ hlilial revi~,w of tho~,
list~, by the commission after January I. 1~82, that are
not listed by the Federal government shall be undertaken
and completed within five years of the date the species
was originally list~ by the commi~ion,
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(d) Notwithstanding any other provision of this
! - section, the commission or the department may review a

i
species at any time based upon a petition or upon other

- data available to the department and the commission.
(e) The department sh’,dl report in writing to the

! commi.~sion the results of its five-year review for each
; listed species. The comm~ion shall treat "any report of

the department under this subdivision which contains a
recommendation to add a species to, or remove a species
from, the list of endangered species or the list of
threatened species as a department recommendation
submitted i~ursuant to Section g072.7.

2078. T~ provide all interested persons access to
information and notil~cation of pending listing or

¯ delisting actions, the commission shall distribute the
related agenda of pending actions and those portions of
it~ minutes of actions taken under this article to any
individuals who have notified the commission, in writing
with their address, of their interest. This notification shall
meet the requiremeuts of public notice as required for
commissiou action under Section 2074, 2074.9-, 2075, or

~79. The department shall, by Janu:try 30 of each
year, beginning January 30, 1986, prepare a report
summarizing the status of all state listed endangered,
threatened, and candidate species, and shall submit the
report to the commi~ion, the Legislatt,re, the Governor.
and all individuals who have notified the commi~ion, in
writing with their adctrc~, of their interest. This report
shall include, hut not be limited to, a listing of those
species demgnated as endangered, threatened, and
candidate sixties, a di.scusskm of the currt’nt status of
endangert’d, threatened, or candidate species, and the
time frames for the revie~v of listed species pur.suant to
this article.
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2084. The commission may authorize, s~bject to
terms and conditions it prescribes, the taking oir any
candidate spe~es, or the taking of any fish by hook and
line [or sport that is listed as an endangered, threatened,
or candidate species.

2085. The provisions of this article shall apply to any
species desig~ated ~s a candidate species under Section
gU74.2 if notice has l~een given pursuant to Section 2074.4.
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Article" 3. Taking, Importation, or Sale

g080. No person shall import into this state, export out
of this state, or take, possess, purchase, or sell within this
state, any species, or any part or product thereof, that the
commission determines to be an endangered species or a
threatened species, or attempt any of those acts, except
~LS otherwise i~rovided in this cl~tpter, the NaHve Plant
Protection Act (Chapter I0 (commencing with Section
1900) of this code), or in the California Desert Native
Plants Act (Division P.3 (commencing with Section
70500) of the Food and Agricultural Code).

~081. Through permits or memorandums ot
understanding, the department may authorize
individuals, public agencies, universities, zoological
gardens, and scientific or educational institutions, to
import, export, take, or possess any endangered species,
threatened species, or candidate species for scienti~qc,
educational, or management purposes.

2082. This chapter does not prohibit the sale of any
endangered species or threatened species, or any part or
product thereof, when the owner can demonstrate that
the species, or part or product thereof, Was in the person’s
possession before the date upon which the commission

¯ l~sted the species as an en "dangered species or threatened
species or as an endangered animal or rare animal prior
to January I, 198~, and shall not prohibit the sale of that
part or product by an individual not normally engaged in
that sale if it was originally possessed by the seller for the
seller’s own use and so used by that seller. However, it
shall be unlawful to sell any species, or part or product
thereof, if that sale would have been unlawful prior to the
date upon which the commission added the species to the
listing of endangered species or threatened species or to
the listing of endangered animals or rare animals prior to
January 1, 198~.

2083. This chapter does not apply to the taking of
otherwise authorized pursuant to Part 3 (commencing
with Section 7600) of Division 6 or to the possession of
individual animals which were lawfully possessed before
the commission listed the species as an endangered
species or as a threatened species or as an endangered
anim:tl or rare animal prior to January 1. 1985.
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2092. (a) Notwithstanding Section 21081 of the
Public Resources Code, if, after consulting with the
department pursuant to Section 2090, jeopardy is found,
the state lead agency shall require reasonable and
prudent alternatives con.,dstent with conserving the
species which would prevent jeopardy.

(h) I£ specific economic, social, or other conditions
m-.Iko in f~.~ihle the alternatives l~rescribed in .~d~iivision
(a), except as provided in subdivision (c), the state lead
agency may approve a project when jeopardy is found, if
both of the following conditions are met:

(I) The state lead agency requires reasonable
mitigation and enhancement measures u~ are neces~ao¯
and appropriate to minimize the adverse impacts of the
project upon the endangered species or threatened
species, or habitat essential to the continued existence of
the species, including, but not limited to, lix, e
propagation, transplantation, and habitat acquisition,
restoration, and improvement.

(2) The state lead agency finds all of the following:
(A) The benefits of the project as proposed cleari.v

outweigh the benefits of the project were it to be carried
out with the re~onable and prudent alternatives
consistent with conserving the species which would
prevent jeopardy.

(B) An irreversible or irretrievable commitment
made after initiation of consultation required pursuant to
Section 20~0, of resources to the project, which has the
effect of foreclosing the opportunity for formulating and
implementing reachable and prudent alternatives
consistent with conserving the species which prevent
jeopardy, has not been made;

(c) A state lead agency shall not approve a project
which would likely result in the extinction of any
endangered species or threatened species. The state lead
agency shall base its determination on the best existing
scientific information.

2093. In order to encourage resolution of potential
conflicts a~ early as possible, the department shall,
through guidelines, provide a mechanism for informal
consultation prior to a determination pursuant to Section
El080.1 of the Public Besources Code.

2094. At the request of a project applicant, the
applicant shall be afforded the opportunity to participate
fully in the consultation under this article.
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2095. If a project may allect species that are listed as
threatened or endangered under both this chapter and
the federal Endangered Species Act (16 U~.C. Sec. 1531
et seq.), and if" the project is subiect to state lead agency
actions pursuant to the provisions of the California
Environmental Quality Act (Division 13 (commencing
with Section 21000) of the Public Resources Code) and
actions of a federal agency action pursuant to the Federal
I~ndangered Species Act (16 U.S.C_, Sec. 1531 et seq.), the
department shall participate to the greatest extent
practicable in the federal consultation.

The Legislature encourages cooperative and
simultaneous consultation by every state lead agency in
orde~ to develop a coordinated federal Biological
Opinion that reflects consistent and compatible findings
between state and federal agencies. Whenever possible,
the department, conMstent with this act, shall adopt a
federal Biological Opinion as the written findings
required pursuant to Section

Whenever the department has reason to believe that a
project may affect species that are listed as threatened
and endangered under both this chapter and the federal
Endangered Species Act (16 U.S.C. Sec. 1531 et seq.), and
if the project is subject to state lead agency actions
pursuant to the provisions of the C_~ifornia
Environmental Quality Act (Division 13 (commencing
with Section 21000 of the Public Resources Code) and
actions of a federal agency action pursuant to the federal
Endangered Species Act (16 U~.C. Sec. 1531, et seq.), the
department shall request the United States Department
of the Interior, Fish and Wildlife Service or the National
Mari~ Fisheries Service, whichever is appropriate, to
initiate consultation pursuant to the federal F~ndangered
Species Act (16 U~.C. Sec. 1531 et se~.}.

2096. The provisions of this article do not apply to any
species designated as a c:mdidate species under Section
2U74.g. [ Iowever, upon it request from a lead agency or a
projcct proponent, the department shall grant an
in{’ortnai consulhttion ou arty proposed project which may
afrect :t candidate species. It is the intent of the
Legislature to facilitate the resolution of potential
conflicts between candidate species and proposed
projects on the basis of information available at the time,
and not to require the alteratiou of project processing
sehcdulcs pcnding final detarmination of the status o~’any
candidate species.

2097. This article shall remain in effect only until July
1, 1987, and as of that date is repealed, unless a later
enacted statute, which is chaptered before July I, 1987,
deletes or extends that date. ..~:...?~il,.i ,.-.
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Article 5. Funding

2098. The department shall pay the costs of
administration of this chapter from the Endangered and
Rare Fish, Wildlife, and Plant Species Conservation and
Enhancement Acconnt in the Fish and Game
Preservation Fund.

SEC. 3. Section 21104.2 is added to the Public
Resources Code, to read:

21104Y,. The state lead agency shall consult with, and
obtain written findings from. the Department of Fish and
Game in preparing an environmental impact report on a
project, as to the impact of the project on the continued
existence of any en.dangered species or threatened
species pursuant to Article 4 (commencing with Section
2090) of Chapter l~ of Division 3 of the Fish and Game
Code.

SEC. 4. No appropriation is made and no
reimbursement is required by this act pursuant to Section
6 oE Article XIII B oF the CaliEorrda Constitution or
Section 2231 or 2234 of the Revenue and Taxation Code
because the only costs which may be incurred by a local
agency or school district will be incurred because this act
creates a new crime dr infraction, changes the definition
of a crime or infraction, changes the penalty for a crime
or infraction, or eliminates a crime or infraction.

SEC. 5. It is the intent of the Legislature, if this bill
and AB 3270 are both chaptered and become effective
January, I, 1985, and this bill is chaptered after AB 3270,
that the provisions of Chapter 1.5 (commencing with
Section 2050), as added to Division 3 of the Fish and
Game Code by this bill and Chapter 1.5 (commencing
with Section 2060), as added to Division 3 of the Fish and
Game Code by AB 3270, form a single, unified California
Endangered Species Act (Chapter 1.5 (commencing
with Section 20~0), Division 3, Fish and Game Code).

Therefore, if both this bill and AB 3270 are chaptered
and this bill is chaptered last, this bill does not prevail
over AB 3270 and the provisions of both bills shall become
operative in a single, unified Chapter 1.5 (commencing
with Section 2050) of Division 3 of the Fish and Game
Code.
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CHAPT£n 7. FISH AND WILDLIFE HABITAT
CtlAPTEI! __ ENIIANC£M£NT ACT OF’ 1~4

An act to add Chapter 7 (commencing with Section Article 1. General Provislom
~00) to Division 3 of the Fish and Game Code, relating "
to I’manuing of a fish and wildlife habitat enhancement ~}0. This chapter shall be known and may be cited
program by providing the funds necessary therefor asthe Fish and Wildlife Habitat Enhancement Act of
through the issuance and sale of bonds of the state, by 1984                " - ¯
providing for the handling and disposition of the fun&, ~)1. (~) The fundamental requirement for healthy,
and by providing for the submission of the measure to a vigorous populatiom of fish and wildlife Is Imbltat.
vote of the people, and declaring the urgency thereof, to Without adequate habitat, efforts" to "conserve
take effect Immediately. . manage fish and wildlife resources will have limited

~w.~u~vzc~vNs~mc~sr (b) Assuring adequate habitat, with the resulting.
SB 51~., Hart. FISh and wildlife habitat enhancement.’ Increase In the abundance of fish and wildlife, confers

bond Issue. substantial benefits on the-people of California through.
Existing law states that It is the policy of the state to the opportunities afforded for the use, enJoyment,.and

encourage the conservation and maintenance of wildlife appreciation of fish and wildlife resources, ’ the
resources under the Jurisdiction and Influence of the perpetuation of species of fish and wildlife "for their
state. The policy also Includes specified objectives, intrinsic and ecological values, and fhe enhancement of

T̄his bill would enact the Fish and Wildlife Habitat economic activities based on these resources.    .
Enhancement Act of 1084, which, ff adopted, would (c) Accordingly, the purpose of this chapter Is to
authorize the-issuance, pursuant to the State General provide the financial means to correct the most severe
Obligation Bond Law, of bonds In the amount of deficiencies In fish and wfldIlfe habitat currently found In
~,~,000,000. The funds generated from the bond sale California through a progra’m of acquisition,
would be- available for appropriation to the Wildlife enhancement, and development of habitat areas that are
Conservation Board and the State Coastal Conservancy most In need of proper conservation and management.
for specified purposes according to specified schedules. ~:~02. As used in this chapter, the following .t.erms
The bill would provide for submission of the bond act to have the following meanings:
the voters a.t the June ~, 1984, Direct Primary Election. (a) "Acquisition" means the acquisition of any interest

The bill would take effect immediately as an urgency in real property.
statute. (b) "Coastal zone" means the coastal zone as defined

and mapped pursuant to Section BOI03 of the Public
27m pe~p~ ~ Oae Stat~ o~ ~_.a~n~a do e~a¢t ~s ~o]lop~ Resources Code.

(c) "Local public agency" means a city, county, city
SECTION 1. Chapter 7 (commencing with Section and county, regional park or open-space district,.

~00) IS added to Division 3 of the Fish and Game Code, recreation and park district, resource conservation
to reads district, association of governments, or ’Joint powers

agency whose Jurisdiction is wholly or partially within the
coastal zone or In the San Francisco Bay region.



Article ~,. Habitat Enhancement Program for habitat for wildlife benefitted by a marsh or aquatic
environment and the improvement of drainage into

2620. All money deposited in the Fish and Wildllfe wetlands to eohtrol or retard erosion and sedimentation,
Habitat Enhancement Fund shall be available for and biologlealIy and hydrologleally associated upland
appropriation by the Legislature for the following habitat areas. Of the amount made available pursuant to
purposes: thisparagraph, not less than five million dollars

(a) Forty million dollars (,40,000,000) for expenditure (~,000,(K}0) shall be available for gr .agts.for pr?Jec~ in
by the" Wildlife Conservation Board pursuant to the the San Francisco Bay region.
Wildlife Conservation Law of 1947 for the acquisitioh, (9.) Ten million dollars ($10,000,000) for expenditure
enhancement, or development, "or any combination by the conservancy for the purposes authorized in,this
thereof, of lands located outside the coastal zone for the subdivision.
preservation of resources "and the management of (d) Ten million dollars ($10,000,000) for expenditure
wildlife and fisherles,.ln accordance with the following by the Wildlife Conservation Board pursuant to the
schedule: Wildlife Conservation Law of 194T for the acquisition,

(1)" Thirty million dollars ($30,000,000) for the enhancement, or development, or any combination
acqu.lsition, enhancement, or. development, or any thereof, Inside the coastal zone of marshlands and
combination thereof, of lands for habitat for wildfowl and adjacent lands for habitat for wildlife .bene.fltted by a
other wildlife benefitted by a marsh or aquatl,e.o marsh or aquatic environment.
environment. 269.1/ An annual amount, not to exceed one hundred

(9.) Ten million dollars ($10,0~0,000) for the thousand dollars {$100,000), may be appropriated from
"restoration of waterways for the management of fisheries the funds available pursuant to subdivisions (a) and (d)
and the enhancement or development, or both, of habitat of Section 2620 in the 1984-85 through 1989-90 fiscal
for other wildlife, years, in a particular amount to be determined In each

(b) Five million dollars (&5,000,0(}0) for expenditure annual appropriation, to the Wildlife Conservation Board
by the Wildlife Conservation Board pursuant to the for expenditure for costs Incurred by the board in
Wildlife Conservation Law of 1947 for the acquisition, administering this chapter, as provldedln this section.
enhancement, or development, or any combination The board-shall augment, as needed, any amount
thereof, of lands for habitat for rare, endangered, and appropriated pursuant to this "section with an
fully protected species, appropriation from any other funds available to it. This

(c) Thirty million dollars ($30,000,000) for chapterauthorizeiS then°t Intended,wildlife Conservationn°r shall it beBoardConstrued,thetO
expenditure by the State Coastal Conservancy for the or
acquisition, enhancement, or development, or any department to establish any additional, personnel
combination thereof, of marshlands and associated and positions.
adjacent lands and the development of associated 2622. An annual alnount, not to exceed two hundred
facilities and for grants to local public agencies for those fifty thousand dollars ($250,000), may be appropriated
purposes, in accordance with the following schedule: from the funds available pursuant to subdivision (c) of

Section 2620 in the 1984-85 through 1989-00 fiscal years,(1) Twenty million dollars ($20,000,000) for grants by
the conservancy to local public agencies In the coastal in a particular amount to be determined In each annual
zone and in the San Francisco Bay region for the appropriation, to the State Coastal Conservancy, for
acquisition, enhancement, or development, or any expenditure for costs incurred by the conservancy.in
combbletion thereof of n~arshlandz ~ncl ac]~c~t~t ~nds administering this chapter.
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CENTRAL VALLEY WATERFOWL BIOLOGY

This discussion of Central Valley waterfowl biology is organized into two
parts. The first part identifies the major waterfowl species found in the valley,
including several that are considered unique because of their declinlng populations.
The second part discusses the factors known to be limiting Central Valley waterfowl
populations.

MAJOR CENTRAL VALLEY WATERFOWL SPECIES

Table C-I lists the waterfowl most common in the California Central Valley.
The most importantI species are gadwalls, mallards, pintails, shovelers, green-
winged teal, American wigeon, several species of Canada geese, Pacific greater
white-fronted geese, Ross’ geese, lesser snow geese, and tundra swans. Ring-necked
ducks and wood ducks are also present in significant numbers. Buffleheads,
common golden,yes, mergansers, lesser scaup, redheads, and cinnamon teal are
also present and recorded in Population surveys in the Central Valley. However,
valley population levels of these species are relatively low, making up only small
fractions of the Continental Flyway and Pacific Flyway Populations. No ~rends
in numbers have been determined.

Most wintering waterfowl flocks in the Central Valley are not confined to any
specific area throughout the fall and winter. They move among the wetlands of the
Sacramento and San Joaquin valleys, the Delta, and the Suisun Marsh in response to
weather changes, water conditions, food availability, and season. Although some
distinct patterns have been recorded, these movements are largely unpredictable.
Distribution and movement often change significantly during very wet years when
the amount of habitat increases significantly because of flood~’ng and Ponding on
agricultural lands and in flood bypasses.

Population data for Central Valley waterfowl are compiled from mid-September
prehunting season surveys, biweekly surveys during the hunting season, and a
January midwinter survey. Data are compiled separately for some organized duck
clubs and agricultural areas. Counts are made of waterfowl on each Federal national
wildlife refuge and State wildlife management area. Counts are also made of
concentrations on several reservoirs in the Sierra Nevada foothills and the Coast
Ranges o

IImportance measured in terms of numbers, impact on the environment, contribution
to annual hunting harvests, and interest to nonconsumptive users such as bird
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Table C-1o Major Central Valley waterfowl species

Coot

American (Fulica americana}

Ducks

Bufflehead (Buce~hala albeola)
Canvasback (Ayth~a valisineria)
Gadwall (Anas stre~era)
Goldeneye, Common (Bucephala .clan~ula )
Mallard (Anas platTrh~nchos)
Merganser

Common (~ "mer@anser)
Hooded (Lo~hodytes cucullatus)
Red-breasted (Met@us serrator)

Pintail, Northern (Anas acuta)
Redhead (Aythya americana )
Ring-necked Duck (Ayth[a collaris)
Ruddy Duck (Ox~ura ~amaicensis)
Scaup:

Greater (Aythya marila)
Lesser (Aythya affinis)

Shoveler, Northern (Anas clypeata)

Cinnamon (Ana___~s cyanoptera )
Green-winged (Anas crecca)

Wigeon, American (Anas americana}.
Wood Duck (Ai__x s~onsa)

Geese

Canada (Branta canadensis)a
Greater white-fronted (Anser albifrons)
Ross’ (Chen fossil }
Snow, Lesser (Che___9_n caerulescens)

Swan

Tundra (Cygnus columbianus )

aThe Aleutian Canada goose is classified as an endangered species. Almost the
entire population of this species is believed to winter in the Central Valley.
The cackling Canada goose is another unique subspecies whose populations have
declined to relatively low level~ and are now Possibly imperiled.
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Unique Central Valle~ Waterfowl

Three subspecies of geese that winter in the Central Valley--the Aleutian
Canada, rule greater white-fronted, and cackling Canada--are unique because of their
present population status.

The Federal Government has designated ~he Aleutian Canada goose as an endangered
species because of its restricted breeding range and low numbers. Currently nesting
only on a few of the Aleutian Islands--including Buldir, Amukta, Aaitak, and
Aggatu--the Aleutian Canada goose’s breeding range was more extensive until Russian
and,. later, ~ American trappers introduced arctic foxes to the nesting islands.
Extensive recovery efforts are under way to increase population levels by removing
foxes from former nesting islands, protecting known staging and migration areas,
and implementing hunting closures. Parts of the Colusa, Butte, and San Joaquin
basins have been closed to hunting of all Canada geese at varying times to protect
the Aleutians.    If and when breeding populations are reestablished on several
more islands in the Aleutian chain and a sustaining population is achieved, this
subspecies will be transferred to the threatened category and eventually taken
off the list.

The existence of the rule greater white-fronted goose, a subspecies of the
greater white-fronted goose, has been a subject of controversy for many years.
Breeding grounds have recently been located in the Cook Inlet of Alaska, and all
~ajor wintering areas have now been identified. Research is under way to better
delineate the number of birds in the breeding and wintering populations. Winter
population numbers are currently estimated at about 2,000 (USFWS, 1978). The entire
Pacific Flyway Population of rule greater white-fronted geese is believed to winter
in the Central Valley.

The cackling Canada goose is another unique subspecies whose populations have
been substantially reduced. A continued reduction could place it on the list of
threatened or endangered species.

Current and Desired Waterfowl Populations

The Pacific Flyway Technical Committees2 have drafted mafagement plans for
all Pacific Flyway geese and swans. These plans include population objectives.
The USFWS has also developed population objectives for important species of
waterfowl in the Central Valley based on these flyway goals and on historic
population levels as measured by midwinter aerial surveys. Table C-2 shows both the
population objectives and current status for Central Valley waterfowl that are
easily surveyed from the air. These species are also those of primary interest for
hunting.

2These committees are composed of Federal, State, and university representatives
California, Oregon, Washington, Idaho, Nevada, New Mexico, Wyoming, Utah,from and

Montana ¯
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Table C-2. Estimated Central Valley waterfowl populations
and USFWS population objectives

USFWS
Estimated population Percentage

populationa objective of objective

Swans

Tundra 46,207 38,000    ¯ 122

Geese

Aleutian Canadab 2,357 1,200 196
Cackling Canada 70,979 275,000- 23

325,000c
Great Basin Canada 12,982 20,000 65
Greater white-fronted 97,557 300,000- 30

350’000c
Arctic snow 439,753d 300,000 66
Wrangel Island snow 18,840 95,000e 20
Ross’ --f 80,000

--
Ducks

Canvasback 25,309 20,000 127
Mallard 404,097 500,000 81
Northern shoveler 405,928 500,000 81
Northern pintail 2,120,719 2,750,000 77
Green-winged teal 233,132 200,000 117
American~wigeon 484,633 600,000 81

aFire-year average (1979-1983).
bEndangered.
CFall count.
dThe 439,753 is a total midwinter white goose average and includes Wrangel Island

birds as well as Ross’ geese. The population objective for all white geese was
estimated at 670,000 birds.

eBreeding pairs.
fBecause Ross’ geese are indistinguishable from other white geese during aerial

surveys, their current population is unknown.    The Ross’ goose population in
California is thought to be from 80,000 to 100,000 birds.
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The current status of Central Valley waterfowl populations was determined by
averaging .midwinter (or fall) counts between 1979 and 1983. All waterfowl species
are below population objectives except Canvasback ducks, green-winged teal, Aleutian
Canada geese, and tundra swans. As a group, Central Valley geese are furthest below
population objectives, reflecting what appears to have been a steady decline over
the last 25 years. Cackling Canada geese in particular have recently undergone a
dramatic population decline that triggered emergency hunting closures during the
1983-84 hunting season, These closures will probably continue until the population
recovers ¯

During the past several years, population levels of pintails wintering
the Central Valley have been moderately to severly depressed. Reduced recruitment
caused by a prolonged drought over much of the pintail’s major breeding range
in Canada has caused this reduction in winter populations. When this drought
ends--there are signs of an easing now--and the condition of the breeding habitat
improves, both pintail recruitment and winter population levels should rise. With
larger wintering populations, the major limiting effects, if any, of the existing
Central Valley habitat base should be easier to detect and quantify, particularly if
a population increase of pintails should happen to coincide with another drought in
the valley like the one in 1976-77.

Data Problems. Although midwinter or fall aerial surveys are the best waterfowl
population indexes available, some problems are inherent in these counts. The
accuracy of surveys is always debatable. Population levels are occasionally
generated from several surveys flown at different times. This method produces
errors in population indexes if any waterfowl move between survey areas. Also,
visual counts are subject to large error due partly to observer bias, flock size,
and bird size. Some species of waterfowl are less conspicuous than others and are
probably underestimated, especially in mixed flocks, or else not counted at all.
For example, counting green-winged teal among larger ducks usually produces an
underestimate of teal numbers.

The distribution of waterfowl during winter surveys provides another problem in
determining waterfowl population levels in the Central Valley. All waterfowl are
highly mobile, and some move great distances in response to temperature, water
conditions, and population size (Nichols et al,, 1983). Severe northern weather
can push birds into California that would otherwise winter at higher latitudes, thus
inflating Central Valley counts. This movement is probably more of a problem with
ducks, since geese are highly traditional in their winter habitat use, and most
cacklihg, greater white-fronted, and snow geese winter in California regardless of
climatic conditions.

Habitat type can also influence the accuracy of waterfowl surveys. Wood ducks
prefer riparian habitat and are not amenable to aerial counts; consequently, their
population status is unknown.

Because of the many potential errors in waterfowl population indexes, annual
surveys are probably best used for tracking long-term population trends rather than
for determining absolute annual numbers. However, for management purposes and for
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¯determining the need for waterfowl habitat in California, it would be beneficial to
understand how annual population indexes compare with actual population size.

Data Needs. To obtain more accurate information regarding waterfowl populations,
improved survey methods are needed to produce more accurate population indexes.
Methods are also needed to translate these indexes into absolute numbers.

FACTORS LIMITING CENTRAL VALLEY WATERFOWL POPULATIONS

The following discussion of limiting factors takes as its starting point
responses to a questionnaire sent to individuals, mostly wildlife biologists, in
various Federal, State, and private organizations. The questionnaire requested
those surveyed to identify the factors that limit California Central Valley
waterfowl populations. Sixteen respondents identified a number of limiting factors.
Table C-3 summarizes these factors.

Table C-3. Factors questionnaire respondents identified
as limiting Central Valley waterfowl

U,$, Fish and Wildlife 8ervl(;e

David Gllmer                                                                                                       .~
Michael Miller
Patrick O’Halloran
Harry Ohisndorf
Felix Smith                                                                                                        ~
Paul Springer
Douglas Weinrk:.tl
Gary Zahm

U.$. Oeot of Aarlcu ,l~ur#                                                                                          ’-!

Wendell Miller
Randall Gray
Daniel Patterson

Gsllf. Water/owl Asset.                                                                                           7

Daniel Chapin
John 8chulte

Calif. Dept. of Fish and Game                                                                                          -~

Robert LeDon~e
Calif. Dept. of Water Resour(:es

George Reinm"                                                                                                .]

U.C. Dsvi~
Dennis Raveling
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In strict theoretical terms, a limiting factor is one that independently "
prevents a population from increasing. However, because most of the factors
identified by the 15 questionnaire respondents are not independent but are
interrelated t~ some degree, this theoretical definition is too strict for the
purposes of this discussion. For example, food, water, and disease were all
suggested as limiting factors. However, food availability is to a degree related
to water. Flooded rice fields, for example, appear to be used more than dry
fields by some duck species. Diseases such as botulism are also related to the
quantity, quality, and distribution of water.    Thus, understanding what factors
limit waterfowl populations requires an appreciation of the interaction of many
variables.

Annual Fluctuation in Population Levels. Another important element in evaluating
limiting factors is the large annual fluctuation in population levels of most
waterfowl species. Breeding-ground conditions that affect the quantity and
quality of habitat outside of California change dramatically each year, affecting
reproduction. Consequently, the number of waterfowl returning each year to winter
in California is extremely variable.

In years of poor breeding-ground conditions, the quantity and quality of nesting
habitat may be the most important factor limiting waterfowl populations. However,
in years of good breeding-ground conditions, the most important factor may be the
number and condition of waterfowl returning to the breeding grounds. Conditions in
California would play a major role in the latter situation. The limiting factors
identified by the 16 respondents should therefore be considered potential, not
necessarily acting in all years or on all species.

Groupin~ Waterfowl by Habitat Needs. Grouping waterfowl by similar habitat needs is
also helpful in evaluating potential limiting factors. Because many species of
waterfowl share similar habitat needs, limiting factors affecting one species
probably act on other ecologically similar species. The following list categorizes
waterfowl commonly found in California into groups of species that have similar
habitat requirements. In addition to those shown, wood ducks and tundra swans have
unique habitat needs.

Dabblin~ ducks Divin~ ducks Geese

American wigeon Bufflehead Canada
Cinnamon teal Canvasback Pacific greater white-fronted
Gadwall Goldeneye Ross ’
Green-winged teal Merganser Snow
Mallard Redhead Tule greater white-fronted
Northern pintail Ring-necked duck
Northern shoveler Ruddy duck

Scaup
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Factors that Control the Number and Condition of Waterfowl

Waterfowl populations are regulated through mortality and natality.    These
factors act in density-dependent ways to limit populations to levels that can be
supported by their habitat. As populations increase beyond the carrying capacity of
the habitat, mortality ..increases or natality decreases, holding populations in
check o

Hunting, disease, food stress, predation, and contamination are the major
mortality factors acting on waterfowl populations in the Central Valley. In
addition to affecting waterfowl mortality, the availability of food in California
may also influence the reproductive success of both resident and migratory fractions
of California waterfowl Populations. The following sections discuss how habitat
quantity and quality affect mortality and reproductive success.

Hunting. Hunting is the largest single mortality factor affecting most waterfowl
populations.    It accounts for approximately 50 percent of all annual waterfowl
losses (Bellrose, 1976)o In California, the estimated annual retrieved duck and
goose harvests from 1961 to 1981 averaged 1,679,633 and 187,477, respectively.
Table C-4 shows the species composition of the harvest.

Hunting mortality is regulated with the objective of removing only the
harvestable excess in any Population. The .excess is estimated by annual survey~.~
that determine breeding bird numbers, habitat conditions, and reproductive succes~
of each species.    Bag limits, season duration, and methods of hunting are then
adjusted to control the allowable kill.

Each species’ reproductive capacity and v~inerability to hunting and nonhunting
mortality determines the impact hunting will have. Species with large clutches,
early sexual maturity, and the ability to renest or produce multiple clutches can
theoretically withstand more hunting. Dabbling ducks generally have these traits,
and hence their bag limits are relatively high. Swans, geese, and diving ducks have
relatively small clutches, deferred sexual maturity, and usually an inability to
renest. These characteristics account for the reduced bag limits on geese and some
species of diving ducks and for the total protection of swans in California.

Although all species ~f waterfowl can withstand some degree of hunting
mortality, inadequate information for predicting the allowable kill can lead to
over harvest. The Aleutian Canada goose in California and races of Canada geese in
the Midwest are examples of populations that were at one time limited by hunting.
Reductions in harvest of these species produced subsequent increases in population
levels.

Disease. Disease directly or indirectly accounts for the largest proportion of
nonhunting mortality of waterfowl (Bellrose, 1976). In California, several diseases
affect waterfowl populations. Major epizootics3 of botulism and fowl cholera have
killed thousands of water birds in California in a short period.

3Epizootic: A disease that affects many animals of one kind at the same ti
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Table C-4. Relative importance of various ducks and
geese in the California waterfowl harves~.~

Species Percentage of harvest

Ducksa

Pintail 36.
Green-winged teal 15.9
Mallard 15.9
American wigeon 11.3
Northern shoveler 8.5
Blue-winged teal/cinnamon teal 2.8
Gadwall 2,6
Scaup 1.5
Ruddy 1.1
Canvasback 1.1
Wood 1.0
Ring-necked 0.6
Bufflehead 0.6
Redhead 0,4
Goldeneye 0.2
Merganser 0.1
Scoter 0,1
Others Trace

Geeseb

Canada 75
Snow
Greater white-fronted 8
Others 3

aAverage harvest of each duck species during the 1966-75 hunting.
season. Duck data from Carney et al., 1978.

bHarvest of each goose species during the 1980 hunting season.

Botulism.    Botulism is probably the most devastating waterfowl disease in
California. Massive outbreaks in 1968 and 1969 killed an estimated 250,000
waterfowl.    Botulism is caused by a bacterium-produced toxin. Warm anaerobic
conditions and a protein source are necessary for an outbreak to occur,
Pre-irrigation of agricultural fields, receding water levels that expose mud flats,
and changes in water quality all kill organisms that provide the protein medium
necessary to trigger an outbreak. Decaying waterfowl from an epizootic then produce
toxic maggots that are eaten by other waterfowl, thus creating a deadly cycle,

C--06801 8
C-068018



~...:o.: T~y.pe .� botulism is toxic to all species of waterfowl. However, species that
concentrate in .large numbers in the Central Valley during late summer or fall, when
ambient temperatures are high, are particularly vulnerable to the disease. Botulism
hits hardest the early arriving dabbling ducks such as pintail and locally abundant
resident breeders such as mallard, gadwall, and cinnamon teal. Geese generally
arrive after ambient temperatures have decreased and are not exposed to botulism.
Diving ducks and wood ducks are also less affected by botulism because of the
diving d~cks’ preference for deep water and the wood ducks’ preference for riparian
vegetation.

Fowl Cholera. Fowl cholera is another disease that can cause a massive loss
of waterfowl. Over 70,000 waterfowl died of fowl cholera in California during the
winter of 1965-66. Poultry and waterfowl can carry this disease in an intermediate,
nonvirulent stage. In infectious stages, cholera spreads rapidly through dense
flocks of wintering birds.

Similar to botulism, cholera in a virulent stage is infectious to all species
of waterfowl. Swans, geese, dabbling ducks, and diving ducks have died in
California from cholera. Snow and Ross’ geese in the Sacramento Valley and swans in
the Delta seem to be affected the most.

The impacts of avian diseases are amplified by the concentration of birds in
the affected area. Waterfowl are gregarious during winter and. often congregate in~
flocks of several hundred thousand. Although this natural gregariousness is partl~|
responsible for the bird’s vulnerability to disease, the limited amount of habitat
available to waterfowl may also contribute to this vulnerability by causing the
birds to concentrate in unnaturally high numbers.

Food. Many of the questionnaire respondents cited food as a potential limiting
factor of Central Valley waterfowl populations. All waterfowl require food to
fulfill individual nutritional needs and to meet energy demands for migration and
reproduction.    Each waterfowl species has evolved unique feeding strategies to
fulfill its nutritional requirements. Geese and swans are main~’y adapted to
vegetarian diets, whereas diving ducks primarily consume animal matter. Dabbling
ducks generally eat a wide variety of animal and plant material, although a
species such as the wigeon is largely vegetarian. Agriculture, water, and human
disturbance affect the abundance and availability of natural and agricultural foods
to waterfowl.

The stress of inadequate food during winter can affect waterfowl in many ways.
The birds can starve to death, but this rarely happens in California. Much
more likely is their loss to predation or disease as a result of their weakened
condition. However, the precise role of food stress in causing losses from
predation and disease is unknown.

Effects of Food Quality. Food¯ quality can also affect waterfowl populations.
Abundant and readily available foods are not always nutritionally balanced. For
examp’ie, r’ice provides an adequate energy source but is low in protein. As a
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result, a strict diet of rice would cause malnutrition if suppleme.ntal protein and
other essential elements were not available. Foods high in protein "~r~ especially
important durin’g molt and egg formation. Some agricultural crops sdch as’~grains and
cereals provide an ample source of energy to waterfowl, but invertebrates and native
vegetation are probably the source of protein and other essential nutrients.
The relationship between the availability of essential nutrients and the needs of
waterfowl in the Central’Valley is only now beginning to be understood.

Effects of Food on Reproductive Success.    Food can dramatically affect
reproductive success. Ducks and geese generally arrive at their northern breeding
grounds with nearly all of the body reserves necessary to lay and incubate a clutch
of eggs (Raveling, 1979; Krapu, 1981 } o    Inadequate reserves res~l~ ~in smaller
clutches or delayed breeding while reserves are built up. In either case, reduced
production can occur. .However, it is not known just how important body reserves
acquired on the wintering ground are to reproductive success in northern nesting
areas. Migrant waterfowl may be able to acquire all the body reserves they need to
reproduce successfully from staging areas between California and their respective
breeding areas, although this acquisition seems unlikely.

Adaptation of Feedin~ Habits to A~riculture.    Some species of waterfowl have
been able to take advantage of food resources created by the conversion of native
habitat to agriculture. Geese commonly feed on the shoots of germinating grain
and cereal crops as well as on the seeds. Tundra swans often feed on waste corn in
both dry and flooded fields and have been known to take advantage of unharvested
potatoes. Of the dabbling ducks, mallard and pintail commonly feed in harvested
grain fields.

Other species of waterfowl have not adapted their ~feeding habits to agricultural
practices. The smaller dabbling ducks such as green-winged teal, cinnamon teal,
northern shoveler, and gadwall use shallow-water marshes and mud flats for the most
~art. Diving ducks feed mainly on invertebrate food sources that are primarily
produced in deepwater marshes. Thus, food is probably more limiting for these
species in the Central Valley than for waterfowl that have adapted to agricultural
foods.

Effects of Water on Food Availability. Water probably affects the abundance of
food available to waterfowl more than any other factor. California e.xperiences
tremendous variation in annual precipitation, often leading to drought or flood
conditions. In years of abundant rainfall, rivers and streams overflow into
bypasses and basins, and surface water accumulates in agricultural fields, greatly
increasing the acreage of flooded habitat in the Central Valley. The bypass areas
alone contribute over 150 square miles of water during floods. The importance of
these temporary wetlands is shown by their ability to attract hundreds of thousands
of waterfowl from neighboring areas. Part of the attraction of these areas is
undoubtedly the abundant food resources such as grain and invertebrates that become
available when they are inundated. However, in most years (three out of four),
only a limited amount of occasional water is available, and then usually only for
relatively short periods. Thus," the dependable habitat base;~is ~he ma~a~ed~etlands
that have dependable water ~s~pplies~
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~: :’~ E~’~t~’~f Human Disturbance on Food Availability. Human disturbance can reduce
~e availability of food to waterfowl. Hunting in particular can prevent waterfowl
from~using preferred feeding areas during the day. The demand for hunting areas is
great enough that few sanctuaries exist where waterfowl can feed undisturbed.
Waterfowl have adapted to disturbance to some degree by feeding at night and
resting ~during the day in public wetlands or other water impoundments such as the
San L~is Reservoir.

Preda1~iO~. Predators affect waterfowl populations by killing the birds or eating
their eggs. The ability of predators to catch healthy adult birds, however, is
thought to be low and of little consequence to wintering waterfowl populations.
Predators are generally more successful at catching sick or weakened adults,
incubating females, and broods.

The ~impact of predators in California is probably greatest on the nests of
resident breeding waterfowl. .Skunks, opossums, rats, and raccoons are the most
common Central Valley predators, with gulls, snakes, foxes, and coyotes occasionally
destroying nests. Predation was responsible for the majority of nest failures in a
study of nesting success in the Grasslands Area (Anderson, 1956). In that 2-year
study, predators destroyed 62 and 82 percent of the duck nests in the study area.

Introduced predators appear to be a major cause of low nesting success.
Predators new to the valley include the Norway rat, which arrived with the
uailing ships. House cats and dogs probably came with Spanish mission settlements.

~ The valley red fox became established in Glenn County sometime in the ~870s or
1880s, apparently introduced from the eastern United States as a settler’s pet.
Only during the last 25 to 30 years have these foxes extended their range throughout
most of the upper valley. In extending their range, they displaced the native gray
fox, which is known to be less predaceous than the red fox. The opossum became
established in California around 1912. Its range into the upper Sacramento Valley,
however, did not occur until the late 1940s and 1950s (Sacramento Valley Waterfowl
Habitat Management Committee, undated).

The high nest predation rates in California have been blamed on the destruction
of quality nesting habitat by agriculture. Clean farming techniques and grazing are
responsible for removing much of the native cover nesting waterfowl prefer.
Hany times, the only remaining nesting cover is along dikes, ditches, and fence
rows. Because these areas often serve as predator trails, the likelihood of a
predator encountering a nest, and thus predator efficiency, is increased.

Predation is probably heaviest on dabbling ducks because of their upland nesting
habits. Mallard, gadwall, cinnamon teal, and pintail are the most common dabbling
ducks nesting in the Central Valley. The significance of nest predation on
population levels of these resident breeders, however, is unknown. Dabbling
ducks have the ability to renest if their first nest is destroyed; this ability
compensates to some degree for high predation losses.
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Predation on nesting females also contributes to resident waterf.~ mortalityl~.~
The disproportionate loss of females to predators is thought to b~o~~f the major~i
causes of the unbalanced sex ratios common in continental waterf.owl ~populations.~
The magnitude of the problem in California, however, is unknown. 0, ~i~c, ~ ..~ ~’~ i

Contamination. Contaminants that affect waterfowl Populations"�om~ i~...many.
Pesticide use for agriculture, accidental and intentional chemical ~~g, and.
industrial and municipal waste have all contributed to anoverall reduction in
environmental quality. Lead Poisoning from ingested lead shot is also responsible
for a percentage of waterfowl mortality, although mass die~fs are ~n~al.’~" "

The impacts of contaminants~ on waterfowl are many and complex. T~~most toxic
pesticides can kill waterfowl rapidly through dermal and respir~t~y"~c’oh~act as
well as through contamination of the food they eat. Repeated e~sure~to less
than lethal doses of pesticides can ultimately cause death if the chemicals are
persistent and accumulate in the body.

Contaminants have been shown to affect reproduction in many species~ of wildlife.
Exposure to relatively low levels of some pesticides can change nesting behavior.
Organochlorines are probably the most well known for their effects on avian
reproduction. Exposure to DDT can cause egg shells to thin, causing decreased
egg hatchabilityo DDT was implicated in the decline of brown pelicans and other
birds in California°    Other organochlorines have similar reproductive effects.
Recent studies in California have shown that, while in the state, waterfowl are
accumulating contaminants that could be affecting reproduction. This accumulation
is occurring even though many of these chemicals have been banned (Harry Ohlendorf,
undated) o

Some contaminants such as mercury and selenium can cause teratogenesis.4 As
discussed in Part II, an unusually high incidence of embryo deformity was recently
observed at the Kesterson National Wildlife Refuge in the eggs of a number of
nesting waterfowl, including two species of ducks. High selenium concentrations
were found in the reservoir cells and are suspected of causing the problem.

Contaminants that are not directly toxic to waterfowl can still have adverse
effects.    For example, organic herbicides are generally considered nontoxic to
waterfowl, but they have devastating effects on their habitat. Along with the
elimination of cover, herbicides can destroy the vegetative food base of some
species°    Invertebrate populations that depend on vegetation and serve as food
sources to other species of waterfowl can also be eliminated through habitat
destruction. Moreover, some contaminants are water soluble and thus readily
transported through water channels. As a result, these water-soluble contaminants
can affect vegetation and food chains in areas remote from the original areas of
application o

4Teratogenesis: The production of malformed fetuses.
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~-~~.~a~.~.~p~’i’~oding’ £r6m~ngesting "i"~ad shot kills an °estimated 2 to 3 percent of
~:~d~e::~nti~ental. fall and winter waterfowl populations azmually (Bellrose, 1976).

~R~s~’~’r%h~:~suggests, however, that ~many factors" contribute to the severity of the
°’pr’obi~m~’~"The sex, age, size, and dle~ of a ~ird ir, fluence the effects lead has on

it. ~L~ad~poisoning affects females more than males, adults more than immatures, and
smal~leE’ bi~ds more than l~rger bi~ds (Jordan and Dellros~, 1951; Jordan, 1968). A
diet"Or h&rd g~ains suchas ~corn also increases :the toxicity of lead, mainly because
of increased mechanical breakdown of lead in the gizzard.

Th~ availability of lead shot is another factor that influences the severity of
the problem.    In ponds with hard bottoms, lead pellets accumulate at the soil
surface, making them readily accessible to foraging waterfowl. In ponds with soft
bottoms and in those that are plowed annually, lead pellets are often dispersed,
thereby decreasing their accessibility.

Although contaminant problems are known to exist in California, the species of
waterfowl that are most affected and the magnitude of the problem are unknown.

Data Needs

Some of the research necessary to determine what habitat components are limiting
each species in the Central Valley is under way, but a broader effort and much
more information are needed. The importance of California to wintering waterfowl
however, cannot be overstated. More waterfowl winter in California than in
other Pacific Flyway states combined, and the Central Valley receives the majority
of California’s waterfowl use.    All the cackling and Aleutian Canada geese and
nearly all of the Pacific Flyway’s greater white-fronted geese depend on wintering
areas in the Central Valley.

The relative importance of winter habitat in California versus breeding-ground
conditions in Canada and Alaska is not clear. Traditionally, biologists thought
that breeding habitat was limiting waterfowl populations, but a recent study in the
Mississippi Flyway suggests that improved conditions at the wintering ground can
increase the numbers of young mallards in fall populations. In that study, the
authors used precipitation as an index of winter wetland quality. The study showed
increased numbers with above-normal rainfall (Heitmeyer and Fredrickson, 1981 ). The
authors suggested improved body condition of breeding waterfowl during wet years as
the mechanism for increased population.

Annual variation in habitat conditions in California probably affects Pacific
Flyway waterfowl populations in a similar way. California has lost most of its
wetlands and experiences tremendous annual variations in precipitation. Federal
agricultural subsidies such as Payment-in-Kind programs greatly affect the amount
of land in grain production. The combination of these factors can produce huge.
annual variations in habitat and food supply. These conditions probably affect
the acquisition of body reserves by waterfowl in winter and thus influence their
reproductive sv.ccess during the ~ollowing nesting season. The reduced body weight
of pintails in California during dry winters supports this hypothesis (Michael
Miller, undated ).
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